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• (ABOVE) MODEL 581 Signal Generator — 

Dealer’s Net Wliolesale Cash Price S54.95 

OnS, I, C. Payment Plan:$6.00 Cash and 10 monthly payments of $5.44 



S UPREME’S newest contribution to radio science 
—the new 581 Signal Generator! Full of the out¬ 
standing precision features found only in laboratory 
types selling as high as $600! Over 8 feet of actual 
scale length! New razor-edge shadow tuning elimi¬ 
nates all possibility of Parallax error! 

Includes an all-wave R. F. oscillator—125 K. C. 
to 60 MC; a 400 cycle modulating oscillator, a beat 
frequency audio frequency oscillator, an electronic 
frequency modulator or “wobbulator”, and dozens of 
other exclusive, outstanding Supreme features. Com¬ 
plete with four tubes, shielded dummy antenna, cali¬ 
brated screen for 3" C. R. tube and accessories. 


MODEL 502 Tube and Radio Tester 

Imagine having five tests for every tube PLUS nineteen 
additional ranges and functions of 0.2 to 1400 A. C. 
volts in four ranges; 0,1 ohms to 20 megohms in five 
ranges; 0.2 to 1400 A, C. volts in four ranges; 0.2 to 
1400 A. C. volts in four output ranges PLUS an Elec- 
t rostatic capacity leakage t est on a neon bulb and PLUS 
an Electrolytic filter capacity leakage test on a “Good- 
Bad’* English reading scale. A Complete quality tube 
tester and set tester in a space lOH in. x 5 in. weighing 
only 16 lbs, at this new low price? 



Dimensions: 14"xlOH"x6^". 


Dealer's Net Cash Price. ... $43.95 

Or, S’i.fiO cash and 10 monthly paymenfs of $4,95 


SOLD ON SUPREME S. I C, TERMS—THE WORLD'S EASIEST INSTALLMENT TERMS. WRITE FOR LITERATURE DESCRIBING COMPLETE SUPREME LINL 

SUPREME INSTRUMENTS CORP. 

GREENWOOD, MISSISSIPPI, U. S. A. 
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I WILL TRAIN YOU 

TO START A SMRE TIME OR FULL TIME 

RADIO SERVICE BUSINESS 


J. E. SMITH 
Pri*»idcnt 
National Radio 
Institute 

EitablisNod 1914 
The mail who lias 
<llrccte4l the 
home Hlu<ly train* 
iiil 7 of more men 
for the ItadLo In- 
tlustry than any 
other man in 
America. 


WITHOUT CAPITAL 


HERE ARE A FEW EXAMPLES 
OF THE KIND OF MONEY 
i TRAIN MY MEN TO MAKE 



j 


$200 TO $300 A MONTH IN OWN 
BUSINESS 

■‘For I tie last 18 months I have been In 
tHjsinoss for myself, maklnp lienwen $200 
and $300 a month. I have N.H.I. to thunk 
for my start In thU field,”—.AKLIE J. 
FKOEllNEK. 221 W. Texas Ave.. Goose 
Creek, Texas. 


OVER $1*000 BEFORE GRADUATING 
"Before comPictSnx half the N.R.T. Course 
I was scrvirlnS sets, and I made $1.000 
to SI.200 before m'aduatinc. I am doing 
H,idlo service work fnr myself notv. ”— 
ASllLtTT O. ALJ>KIDGE, 1228 Shepherd 
Si., I'eicrsburg. Va. 




CHIEF OPERATOR BROADCASTING 
STATION 

"When I completed 20 lessons, I ob¬ 
tained my Itadlo Broadcast Operator's 
license and immediately Joined Kiatlon 
WMPC, where 1 am now Chief Operator." 

iIOI„L1S F. II.WES. 83 Madison St.. 
Lapeer. Mich. 



EARNINGS TRIPLED BY N,R.L 
TRAINING 

”1 have hocn doing nieoly. thanks to 
N.Tl.I. TYainiiig. My present earnings are 
about th~co limes what they were be¬ 
fore I took the Course, f consider N.it.l. 
Training the finest in the world.” — BKU- 
NABD OOSTA. 201 Kent St.. Brooklyn. 
N. Y. 


y Get My LESSON on 
Radio Servicing Tips FREE 

I’ll prove that my Training trives practical, 
money-makinK information, that it is easy to un¬ 
derstand—that it is just what you neerl to master 
Kadio. My sample lesson text, '’Radio Receiver 
Troubles—Their Cause and Remedy” covers a 
lontr list of Radio receiver troubles in A.C., D.C., 
battery, universal, auto, T. It. F., sunerhetero- 
dyne, all-wave, ami other types of sets. And a 
cross reference system pives you the probable 
cause and a quick way to locate and remedy these 
Bet troubles. A special section is lievoted to rc*- 
ceiver check-up, alignment, balancing, neutraliz¬ 
ing, testing. You can get this lesson Free by 
mailing the coupon. 


Ho you want to make more money? The world¬ 
wide Use of Radio has made many opportunities 
for you to have a .sfwire time or full time Radio 
service business of your own. Three out of every 
four homes in the United States have Radio sets 
which regularly require repairs, servicing, new 
tubes, etc. Servicemen can earn good commis¬ 
sions selling new sets to owners of old models. 
I will train you at home in your spare time to 
sell, install, service, all types of Radio sets to 
start your own Radio business and build it up 
on money you make in your .spare time while 
learning. Mail coupon for my 64-page book. It’s 
Free—it shows what I have done for others— 
what I am ready to do for you- 

Many Make $5, $10, $1$ a Week Extra 
in Spare Time While Learning 

Almost every neighborhood needs a good spare 
time serviceman. The day you enroll I start send¬ 
ing you Extra Money Job Sheets. They show you 
how to do Kadio repair jobs, how to cash in 
quickly. Throughout your training I send you 
plans an<l ideas that have made good spare time 
money—from $200 to $500 a year for hundreds 
of fellows. I send you special Radio equipment 
and show you how' to conduct experiments and 
build circuits which illustrate important Radio 
principles. My training gives you FRACTICAL 
EXPERIENCE while learning. 

There’s a Real Future In Radio 
For Well Trained Men 

Radio already gives jobs to more than 300.000 
people. And in 1936, Radio enjoyed one of its 
most prosperous years. More than $500,000,000 
worth of sets, tubes and parts were sold an in- 
rrease of more ihan €0% over 1935. Over a mil¬ 
lion Auto Radios were sold, a big increase over 
1935. 24,000,000 homes now have one or more 
Radio sets, and more than 4.000.000 autos are 
Kadio equipped. Every year millions of these 
sets go out of date and are replaced with newer 
models. More millions need servicing, new tulFes, 
repairs, etc. A few hundred $30. $50. $75 a week 
Jobs have grown to thousands in 20 years. And 
Kadio is still a new industry—^growing fast! 

Get Ready Now for Your Own Radio Business 
and for Jobs Like These 
Radio broadcasting stations employ engineers, 
operators, station managers and pay up to $5,000 
a year. Sparc time Radio set servicing pays as 
much as $200 to $500 a year full time jobs with 
Radio jobbers, manufacturers and dealers, as 
much as $30, $50, $75 a week. Many Radio Ex¬ 
perts own and operate their own full lime or part 
time Radio sales and service businesses. Riidio 
manufacturers and jobbers employ testers, in¬ 
spectors. foremen, engineers, servicemen, paying 
up to $6,000 a year. Radio operators on ships get 


good pay, see the world besides, Automoltile. 
liolice, aviation, commercial Radio, loud speaker 
systems are newer fields offering good opportuni¬ 
ties. Television promises to open many good jobs 
^on. Men I have trained are holding good jobj 
in these branches of Radio. Read their statements 
in my 61-page book. Mail the coupon. 

I GIVE YOU A PROFESSIONAL 
SERVICING 
INSTRUMENT 



GOOD FOR BOTH 


ITere Is th® instrument 
every KaiUo CTPert needs 
and wants—an All-Wave. All- 
I’tirpnse. Set Servicing InsYru- 
ment. It contains everything neces¬ 
sary io measure A.C. and I).C. Toli- 
afies and current; test lulies. resistance; adjust and align 
any set. or new. It satlstles your needs for lirofcs- 
sLonal servicing after you graduate—can help you make 
extra money servicing sets while training. 

Save Money—Learn At Home 
Money Back Agreement Protects You 
I am sure I can train you at home successfully. I 
will agr^ in writing to refund every penny you 
pay me if you arc not satisfied with my Lessons 
and Instruction Service when you finish my 
Course. 1*11 send you a copy of this agreement 
with my Book. 

Find Out What Radio Offers You 
Get My 64-Page Book Free Now 

Act Today. Mail the coupon now for my Free 
Le.sson and my book, “Rich Rewards in Radio.” 
Both are free to anyone over 16 years old. My 
book points out Radio's spare time and full time 
opportunities and those coming in Television; 
tclLs Libout my Training in Radio ami Television ; 
shows you letters from men I have trained, tell¬ 
ing what they are doing and earning. Find out 
what Radio offers YOU! MAIL THE COUPON 
in an envelope, or Paste it on u penny post card 
—NOW! 

J. E. SMITH, President 
National Radio Institute* 
Dept. 7NX 
Washington, D. C. 


- 

Rehtaros 


64 PAGE BOOK 
SAMPLE LESSON 


FREE 


*adio 



National Radio Institute. DeRt. 7NX. 


J. E. SMITH. President. 

WasKington, D.C. 

'Y***!!***’ me. senil vour Lesson ‘’fpitllo Itf^eiwr Troubles— 

Thcjr C,iiiBe .ind Uemerty and free l.nok a)>out spare Umo and full time 
Unt]^ i^]>orUtnltles nruJ liOsv 1 can for them at home In my spare 

lime—aboiit the N.ll.I. Servicing Instrunient vou trtvc me. I am 

nartlcularly interested in the i.rnncti of Radio checked below. 


ReUtil Silica of Radio sets and Euulpmcni 
Service Fxpert for itetnll Stores 
ilro.'idrastlntr Stallon Operator 
Avi.atlon Radio fYperutor 
Ship Kadio Operalor 
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(1 


Radio Service Duslneaft of My Own 

Simre Time RafUo Service Work ( ) Loud .Speaker SyMems. Inst.il tat Ions and servii’C 

Auto Radio Installation and Service 
. Television Station 0|>erator 
. > Sendee l^xpert \vlth Itadio Factory 
( ) Commcrcini Radio Station Operator 
( ) All-around Ser\’lCinir Expert 
If you have not decided whicit branch you Itrefer—mall coupon now, for Information to liclp you decide.) 
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JANUARY RADIO-CRAFT— 
SPECIAL 

SHORT-WAVE NUMBER! 

Another year rolls by and once again we dedicate the 
January issue of Radio^Craft to all short-wave enthusiasts, 
—not neglecting however the technicians in all the other 
branches of radio. Thus, a famous author (well known to 
our readers) in a special exclusive article, will give a very 
complete and interesting review of all the developments 
in short waves which have occurred during the year 1937. 
Many other articles of considerable importance will also 
appear in that issue. Don’t miss the January issue! 

—on the newsstands December 1st. 
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MANY OPPORTUNITIES 

FOR THE 

COYNE TRAINED 

radioman 

Are YouReady fora Better Job-More Pay? 



Don’t be an untrained man. Let me show you how to get your start \ 
in Radio — a fast growing, live money-making industry. ^ 

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or 
Service and Installation Work—Broadcasting Station Operator—Wire¬ 
less Operator on a Ship or Airplane or Sound Work— HUNDREDS 
OF OPPORTUNITIES for a real future in radio! 

12 Weeks of Shop Training 

We don’t teach by book study. We train you on a great outlay of Radio, Television 
and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting 
equipment. Television apparatus and Sound Reproduction equipment. Code and 
Telegraph equipment, etc. You don’t need advanced education or previous experience. 
We give you —RIGHT HERE IN THE COYNE SHOPS —the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all 
useless theory and only give that which is necessary you get a practical training in 12 
W’eeks. Mail coupon for all facts about my school and training methods. 


TELEVISION ""‘'PUBLIC ADDRESS 

Television is sure to come as a commercial industry. Rapid progress is now being made in 
developing this new field. It will offer opportunities to the man who is trained in Radio. Here at 
Coyne you learn Television principles, and work on actual Television equipment. Public Address 
Systems offer opportunities to the Trained Radio hlan. Here is a great new Radio field which 
is rapidly expanding. Prepare NOW for these wonderful opportunities! Learn Radio Sound 
Work at COYNE on actual Sound Reproduction equipment. Not a home study course. 


SEND FOR DETAILS OF MY 

“PAY AFTER 
GRADUATION” PLAN 

Mail the Coupon below and I’ll tell you about my “Pay After 
Graduation” Plan which has enabled hundreds of others to get 
Coyne training with very little money. On this plan you can get 
your training first, then take 18 months to complete your small 
monthly tuition payments starting 5 months after you begin 
training. Not a home study course. 

Mail the coupon for all details of this “Tuition Payment Plan.” 

PRACTICAL WORK 

at COYNE in Chicago 

ACTUAL, PRACTICAL WORK. You build and service radio sets. 
^ ou get training on real Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your own Tele¬ 
vision images over our Television equipment. You work on real 
Sound equipment. You learn Wireless Operating on Actual Code 
Practice apparatus. We don’t waste time on useless theory. We 
give you the practical training you’ll need for your start in Radio 
—in 12 short weeks. If you desire code, this requires additional 
time for which there is no extra charge. 

Mail Coupon Today for All the Facts 

H. C. LEWIS. Pres. RADIO DIVISION Founded 1899 

Coyne Electrical School 

500 S. Paulina St., Dept. 97-8H, Chicago, III. 


ELECTRIC REFRIGERATION 
AIR CONDITIONING 
AUTOMOBILE ELECTRICAL WORK 


Instruction now included at no extra cost. Here is your opportunity 
to learn these valuable allied lines without extra tuition cliarge. 


PART TIME EMPLOYMENT TO 
HELP YOU “EARN WHILE LEARNING" 



If you are short of money and need part time employment to help 

pay for your room and board while 
training, my Employment Depart¬ 
ment will help you get a part time job. 

GET THE FACTS 

Don’t let lack of money prevent 
your sending in the Coupon. Mail 
tlie Coupon today and I Will send 
you the Big FREE Coyne Book 
full of FACTS. 
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H. C. LEWIS, Pres. 

Radio Division, Coyne Electrical School 

SOO S. Paulina St., Dept. 97-8H, Chicago, III. 

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all 
details of your ‘‘Pay After Graduation” Plan including valuable 
instruction in Electric Refrigeration, Air Conditioning and Auto¬ 
mobile Electrical Work. 


Name . 

Address . 

City . State 


Please Say That i'ou Saw It in Radio-Craft 
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In the manufacture of receiving sets—in the publishing 
business—yes, even in the servicing of radio sets, it*s the 
extra services which put some businesses far above and 
away out in front of competition. 

Today s radio sets are far more complicated than those 
of three years ago, especially in the construction outside 
of the radio circuit itself. Such things as motorized tun¬ 
ing, automatic frequency control and other standard im¬ 
provements require information you must have if you are 
to be in a position to deliver the “extra” services which 
will get you the better—the more profitable business of 
your neighborhood. 

So—this year with each copy of Volume VIII Rider 
Manual—with its over 1600 pages of circuit information 
on the sets of over a hundred manufacturers—there is 
supplied at no additional cost a section entitled ”How 
It Works.” This supplement is devoted to explanations 
of the mechanical as well as the electrical operations of 
the more complicated 1938 receivers and instruments. 

Other needed information supplied by the Manual 
covers the installation and servicing of intercommunica¬ 


tion systems, electronic musical instruments, and new 
P. A. amplifiers of all types. 

To make all the facts of Volume VIII instantly avail¬ 
able, the Index of about 118 pages covers all the infor¬ 
mation in all 8 volumes of Rider Manual. 

And all this extra information is yours at no increase 
in price over last year’s volume! Check your Rider 
Volumes and order any missing numbers today! 

1b extra pages—O ver 1600 pages of complete servicing 
data on 1937-38 home and auto receivers. Complete because 
everything is included that more than 100 manufacturers gave us. 
For COMPLETENESS and COVERAGE—there's none better 
than Rider's Volume VIII. 

2. EXTRA SUPPLEMENT—"How ll Works"— A 64-pagc 
Special section of Rider's Volume Vlll devoted to explanations of 
the electrical and mechanical operations of the more complicated 
1938 receivers and instruments . . . Principles and theory you necrd 
for profitable servicing. 

3a EXTRA FACTS —Installation and servicing instructions For 
many types of intercommunication systems will be found in Rider's 
Volume Vlll . . . Also servicing data on the electronic musical 
instruments (has never appeared in any other manual) . . . New 
Public Address Amplifiers of all types are included. 




JOHN F. RIDER, Publisher 

1440 BROADWAY 
NEW YORK CITY 
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MODERN RADIO EXPERIMENTATION 

An Editorial by HUGO GERNSBACK 


A S I HAVE mentioned often before, there is a pood 
deal of confusion in the minds of many experimenters 
as to what modern “radio experimentation” really 
consists of. 

Many newcomers jump to the conclusion that it means 
only the constructing of radio sets for either broadcast or 
short-wave work. Strictly speakinp, radio experimentinp is 
far more extensive and covers a really wide band of activity 
today. Of course, experimentinp with new circuit adapta¬ 
tions, new tubes, and new radio instrumentalities will always 
find a warm niche in the heart of every real radio experi¬ 
menter. A variety of new and better tubes as well as new 
radio components make new experiments always possible, 
and give new results as well. Even the lowly crystal set has 
its adherents and new stunts are being tried all the time, 
not only to increase the range but to make the tuning more 
selective. While experiments in this particular line have 
not developed much that is new in the past few years, some 
little progress is being made. 

Even the classic regenerative sets which we used in the 
middle ’20’s are still being improved. Donhle-regenerafioyi 
circi4tts are giving good results here and provide new interest 
in this almost forgotten circuit. The newer and more sensi¬ 
tive tubes, which are making their appearance right along, 
also mean increased experimentation with 2-, 3- and 4-tube 
sets. The day will come when we will have excellent 2-tube 
superheterodyne receivers and, if the present trend in tubes 
keeps up, this experimenter’s dream will be fully realized 
within the next few years. Of course, we have already had 
l-tul)e superheterodynes, and 2-tube sets too are not un¬ 
known, but their circuits were usually unstable and, as a 
rule, inefficient. 

The once so-called “mystery circuit,” or sujyer-regenera- 
tioUf invented by Major Armstrong, is also a fertile source 
of experimentation. While the circuit, so far. has not been 
efficient, because of the high-pitched whistle emanating 
from the speaker, it has been used successfully in short¬ 
wave work. The super-regenerator still holds much promise 
and we will soon see, in the newer tubes now coming on 
the market, entire suppression of the high-pitched whistle. 
So much for receiving sets—although I could fill several 
pages on this subject alone. 

In the Public Address field, a tremendous amount of 
work still remains to be done and, for experimentation, this 
is still one of the most fertile fields, and one which no radio 
experimenter should overlook. Experimentation with the 
new Inter-Phones, or so called '"Private Address** Systems, 
is one of the best fields for experimenters today. Indeed, 
many experimenters today are obtaining a considerable 


amount of amusement by adapting their own sets to 2-way 
communication, without making many changes in the exist¬ 
ing circuits of their home radio receivers. 

The branch of radio called electronics, particularly that 
portion of it which concerns photoelectric cells, for some 
reason or other has been sadly neglected by thousands of 
experimenters; although we have here a tremendous field 
where a huge amount of work still remains to be done. Daily, 
new applications of the photoelectric cell with radio instru¬ 
mentalities are brought about in a field so vast and so great 
that in time it will be larger than the present radio industry. 
Indeed, an official U, S, Government report from Washing¬ 
ton (“Technological Trends and National Policy,” compiled 
by the subcommittee on Technology of the National Re¬ 
sources Committee) states that here is one field that will 
help to revolutionize our present trends. It holds great 
possibilities for the future. 

The photoelectric cell makes possible many labor-saving 
devices, and many safety devices in industrial applications; 
and it might be said that in this respect the surface has not 
even been scratched, because thousands of industries have 
not yet taken advantage of the possibilities of the photo¬ 
electric cell. It must also be added that there is hardly an 
industry in existence which cannot use these cells, in on,e 
way or another, to increase profits and cut down part of 
their present high labor costs! 

To the newcomer in radio, experiments with radio com¬ 
ponents open up a new and veritable paradise of amateur 
research, I refer to experiments which deal with radio parts 
and radio instrumentalities alone. With all the modern 
radio devices that can now be procured at low cost, many 
electrical and other experiments can be performed by means 
of these instrumentalities. To understand better what I 
mean, let me mention just a few. Under the present radio 
law you cannot operate for experimental purposes, without 
a station license, a radio telephone in which an oscillating 
radio tube circuit is used. There is nothing to prevent you 
however from building an induction type of “wireless” 
phone, as for instance one design which requires at the 
transmitter only a microphone, battery and wire-filled 
wooden bicycle-rim, where radio tubes may be used to amplify 
the weak currents at the receiving end; a duplicate coil and 
a pair of headphones (and perhaps a single stage of audio 
amplification) being the only “receiver” needs. 

Efficient burglar-alarms can easily be rigged up by using 
radio parts, "'Treasure** finders, using the ancient but 
efficient Hughes induction balance, with audio amplifiers 
have never been experimented with as much as they deserve. 
The list of experiments of this type is limitless. 
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Iniversal MIcroplKxie Co.) 


World's largest "mike" used last month, not for 
heel-drumming, but for world's largest bridge 
tournament and other events at Inolewood, Calif. 
Private-address phones linked I.SOO Dridge players, 
at tables in streets. 



|I’h<K,o—-Gctjcial Electric Co.) 


Radio equipment being given the 3rd degree by 
vibration ("So yog won't fade!") on shaking table 
installed last month; a stroboscope, with controlled 
frequency of light flashes, permits vibrating parts 
to oe examined as though standing still, in this 
big radio testing laboratory. Like this "shaking 
table," the "flight room" shown below helps test 
'plane-radio equipment. 


TELEVISION NOW 
OUT ON THE 
CORNER 

W ITH the announcement 
last month by NBC 
that it is puttinj^ in 
commission a new motorized mobile tele¬ 
vision station, to pick up outdoor scenes 
and current events, it is evident that 
television has arrived; though the first 
work must be to acquire technique. One 
van, with Iconoscope cameras, will do 
the pick-up; and a second, cable-linked, 
will broadcast to the Empire State 
Building station, New York City. 

In England, television is being ap¬ 
plied to help the deaf—not those so 
born, but those who have lost their hear¬ 
ing—and last month saw a General 
Electric (British) television set with 
amplifying headphones installed in a 
home for the deaf to work out its possi¬ 
bilities. “One ex-soldier has heard for 
the first time since the War,” reports 
Reynolds* News, 

Television consultants are among the 
few foreign experts still welcome in 
Russian industry, reports Webb Miller, 
U.P* correspondent, just arrived from 
the Soviet Union 

“Television will revolutionize teach¬ 
ing from the kindergarten in no time at 
all—this time, next year. Sanely ex¬ 
ploited, it wdll result in special curricula 
of great value,” John L. Baird, Scots 
television pioneer, said to The Passing 
Show last month. 

“Television problem from now on,” 
Harold H, Beverage told the I.K.E. on 
the Pacific Coast last month, “is a pro¬ 
gram pvol)lem. It would be very costly 
to cast and train a group of actors for 
one night’s performance. This is now 
facing us.” 


RADIO 

SCHOOLMARM AND 
TRAFFIC COP 

I N the face of an epidemic 
which closed Chicago 
schools last month, radio 
took up the work of instruction. News¬ 
papers printed summarized te.xts of the 
day's w’ork, and 6 radio stations gave 
air time to teachers who addressed 
classes of pupils sitting in their homos! 
Examinations will check up on truants 
who tuned in jazz; kut allowance will be 
made for pupils in radioless homes. 
Perhaps next year’s school attendance 
laws will require a set in every home. 
When car radio first appeared, many 
traffic authorities advocated its pro¬ 
hibition. But, with holiday traffic con¬ 
gestion at its worst last month, Penn¬ 
sylvania’s motor police announced that 
it would route traffic by radio; using 6 
planes to watch highway conditions, 
and relaying advice about the least con¬ 
gested roads to broadcast stations, 
which would advise motorists through 
their car sets. 

The American Legion parade of last 
month completely cut apart New York’s 
famous East Side-West Side, for 18 
houi'S, To meet the situation, the police 
put into operation 2-way radio trans¬ 
mitters, communicating from inspec¬ 
tors’ transmitter-equipped cars, and 
mobilized reserves wherever confusion 
arose. 

And, while radio has been a B.O. 
(box-office) bugakoo. Variety reports 
that during the Louis-Fair debate last 
month, many fight fans who had been 
listening on their car-radio sets drove 
up to buy tickets and see the contest, 
because it sounded interesting. Pro¬ 
moters of sporting events please note! 



To duplicate effect of a 
5-nille power dive, dry 
ice drops temi>craturo 
from 160'^ (caused by 
5 heaters dcllverini! 30 
kw. of heal), to —40®; 
Ike steam iniectloiis af¬ 
fects relative humidity 
rf lOO^o to 30%; 
Vacuum |>unip* r«duc« 
air pressure from 15 
lbs. (sea level) U) 4 Ihs. 
<5-inlle elevation); and. 
2 fans ireneratc it 30- 
mile "junior gate." 


(Photo—General Ele<irlc Co.) 
This "iron lung" is intended, not to save children from paralysis, but to i/ivc 
paralysis to aviation-radio sets, experimentally. In this cylinder, air can be 
lowered to stratosphere cold and thinness, and then raised to sea-level 
conditions, as though a pilot had dived from a height of 30,000 ft! 



(Plioio—C. .1. TH^dKihiic Mfg. Co.) 

Not just a permanent radio wave; the beauty seeker is having her hair done 
to a turn. Thermocouples in each curl are connected to a galvanometer 
inside the control; and its light-ray, thrown into a photocell, controls 
applied heat to within 1 degree of the desired temperature, through 2 relays. 


I 
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IN R E VIEW 

JimiiiiiJiiiimiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiumiiiiiiiiiiiiiuii 

INDIANA POLICE- 
RADIO NETWORK 
GETS WQFW 
“FORTRESS” 

I NTRASTATE broadcast¬ 
ing may be facilitated by 
the success of the Chester- 
ton, Indiana, State Police station, re- 
T ported last month to be nearing com- 

w pletion as a W.P.A. project. The station 

(see map) is located in the northwest 
corner; and will have two l54-ft. 
towers; one to reflect signals back into 
Indiana, instead of spreading them over 
Lake Michigan. 

The State Police radio network, cost¬ 
ing approximately $100,000, has the 
first 2 fortified radio stations in the 
United States (see photo of second). 
They are raid-proof, and the grounds 
are protected by 8 floodlights, and by 
barbed wire; the single entrance gate 
is remote-controlled electrically from 
inside the building! The radio operator 
and station attaches are equipped with 
high-calibre rifles; a 24-hour radio 
watch is maintained inside their solid- 
brick, bullet-proof citadel. During a 
man-hunt the dispatchers at Indian¬ 
apolis headquarters can correlate all 
law enforcement agencies in Indiana 
and adjobiiiig fitates. (In addition to 
Indiana 13 states have State Police 
radio facilities of one form or another.) 

Short-wave receiving sets, locked-in 
to the 1,634 kc. State Police frequency, 
have been installed in the 92 sheriffs' 
offices in the state, in 50 police depart¬ 
ment headquarters, in all state police 
posts and motor equipment, as well as 
in a great number of bankSf garagCHf 




Radio is now such a vast and 
diversified art it becomes 
necessary to make a general 
survey of important monthly 
developments. RADIO-CRAFT 
analyzes these developments 
and presents a review of those 
items which interest all. 

filling Stations, and in the 
headquarters of numer¬ 
ous town authorities. 
Many cities in Indiana 
have 2-way short-wave 
communication with the 
network; other cities, 
operating nltra-short- 
wave 2-way systems in¬ 
stead, can only listen (on 
an auxiliary short-wave 
receiver) but can reply 
by telegraph or telephone. 


Exterior view of Paulists’ 2-room. 20-ft. chapel-on-wheels. 


RADIOVERSEA 

REPORTAGE 

W HILE Japan's aircraft 
were jamming Chinese 
propaganda with bombs 
on Shanghai radio stations last month, 
the Japanese Imperial Government was 
undertaking to furnish radio sets to 
families of soldiers at the front. 

Cheap radio sets from the States are 
regarded as a fire hazard by the On¬ 
tario Hydro-Electric Commission. Chief 
Test Engineer Dobson told reporters 
last month, and an attempt will be 
made to stop Canadian tourists from 
bringing them back home! And in In¬ 
dia, after an improperly grounded 
aerial on a government-owned bunga¬ 
low' in Delhi was struck by lightning, 
the government has ordered all radio 
installations to be checked. 

The Hebrides, northernmost of the 
British Isles, had their first radio pick¬ 
up for broadcasting last month; when 
Secretary for Scotland Elliott an¬ 
nounced from theie that radio is to join 
them to the world's telephone system. 
(Continued on page 3G9) 


The Service Man. in devout attitude is really giving 
last touches to the phono and "talkies ’ equipment 
of the motorized chapel, which left New York last 
month for a 7,000-sq. mile missionary parish in 
Tennessee. Seats on each side are for 
wet-weather services. 


ilk 

4 



STATION WQFW- 
A POLICE-RADIO 
FORTRESS/ 


(I'hoto W.r A. Inforroatiun Senlr 


Radio station WQFW, of the Indiana State Police, at Columb 
City, IS built like a fortress, with windowless walls, rifle portholi 
and a bulletproof skylight. It has just been completed. 



Outline map of Indiana, showing 
state pottCe radio system, with 5 
transmitters, now approaching com¬ 
pletion on a permanent basis. Since 
temporary operations began, not 
only has there been 40% reduction 
in major crimes, but flood relief 
and other emergencies have found (Plvito?—’n>potlorp N, SHberjiieiii) 

it is of great value. Station WQFW Father Halloran at microphone of the P.A. system 
(see photo, left), like WDHE, defies used for outdoor services with the Paulist 55,200 
any attempt of criminals or rioters trailer chapel. Power is obtained from a generator 
to disable the system. in the coupe hauling the trailer. 
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The great Helmholtz said—when a successor to 
Hertz in the Chair of Physics at Bonn University 
was wanted—of his pupil; "There exists no rule 
under which a man of genius should be replaced by 
another in his own specialty." Hertz was born in 
Hamburg, Germany. 


HEINRICH HERTZ 

PROVES EXISTENCE OF 

RADIO WAVES! 

-so YEARS AGO 

Having demonstrated, in 1887, the existence of the electro¬ 
magnetic variations (forecast by Maxwell) which we today 
call radio waves he modestly wrote; "It is not for me to say 
whether the discovery I have made is truly wonderful, but 
it makes me very happy to know that other people say so." 



Funken-Induktor 

The spark produced by this spark inductor or in¬ 
duction coil. Hertz found, radiated emanotions the 
presence of which were capable of manifesting 
themselves at a‘distant point without the use of 
intervening wires or any other apparent rneans of 
direct connection. (Actually, the ether joined the 
sending and receiving "stations,") 



Resonator 

World's first "radio receiving station"—and it is 
a short-wave (6.meter) set, at that! High self-in- 
ductance and copacity were obtained by winding 
wire into a compact spiral placed near the 
"sender"; the 2 terminals then were brought 
sufficiently close together to permit a spark to 
jump the gap. 



Complete Sending and Receiving Station of the ’80’$! 

Having found that a single piece of wire bent Into the shape of a closed Joop would spark-across at 
the gap when brought into the field of influence of a sparkcoil Hertz next tried inCreasinQ the enective- 
ness of the sparkcoil as a "sender" by connecting to its high-voltage terminals conductors having increas¬ 
ingly large area. Professor Hertz thus came to evolve among other types of antennas a long, tubular 
radiator consisting of parallel wires held in position by hoops. 



—It.r.S.. I'aris) 


Schoolboy Hertz in IBA5 

Brought up in the highly intellectual atmosphere 
surrounding his father, a Jewish high magistrate, 
young Hertz at an early age exhibited exceptional 
interest in broad fields of learning (such as study¬ 
ing Greek classics in the original text, etc.) that 
helped develop his breadth of vision- 



The "Knochenhauershen Scheiben" 

This "distributor of Capacity" or fixed condenser 
(literal translation from the German) played an 
important part in the laboratory work of Heinrich 
Hertz. The device was made by winding 2 parallel 
wires, insulated from each other, to form a resonant 
circuit having high C/L ratio. Two such "pies" 
are shown. 


imillllilllllItttllillllllllllllllllUllllllllllllllllllllllMlllllllllllimilllllllMllllllllll 

T he turning of the third-quar¬ 
ter of the last century found sci¬ 
entists and other learned ))eople 
preoccupied with the bewildering 
question *‘What is Light?^* Various 
theories had been expounded without 
having satisfactory basis in fact or 
without having sufheient proof. At last 
in 1875 Clerk Maxwell asserted that 
light was the result of oscillations pro¬ 
duced by an electromagnetic held exist¬ 
ing somewhere in space and manifest¬ 
ing itself in the form of waves- Further¬ 
more, he added, and proved mathe¬ 
matically that what was true for light 
was equally true for electricity. 
Whether or not Maxwell’s theory was 
good remained to be proven, 

Heinrich Hertz was the man who by 
his extraordinary experiments succeed¬ 
ed in demonstrating the truth of this 
theory thereby laying the basis for 
future experiments in electromagnetic 
waves and wireless (radio) communica¬ 
tion. 

He started with the principle in mind 
that all electric waves resulting from 
rapid electric oscillations could be 
propagated into the air in the same 
way as sound waves could bo generated 
and propagated by causing a string or 
diaphragm to vibrate. He surmised cor¬ 
rectly that electric waves had tre¬ 
mendous speed and vibrated at a terrific 
rate since they could he received, like 
light vibrations, at a distance from the 
place from whence they issued. 

Hertz obtained his inspirations for 
his experiments from these various 
theories. He managed to produce elec¬ 
tromagnetic waves with the simple 
apparatus here illustrated. Close ex¬ 
amination of this apparatus in its 
fundamental aspects (the use of coils, 
condensers, etc ) reveals that it differs 
only in method (not in principle) from 
the p!*esent-day system of producing 
electromagnetic waves. Little did Hertz 
realize then that these same waves 
later on would be the instrumentality 
through which all the nations on the 
earth woiil<i be linked together more 
closely than by any other means. Phys¬ 
icists and radio engineers the world 
(Continued on page 368) 
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NEW TUBES 

FOR THE 

RADIO EXPERIMENTER 

An experimenters' television tube, several special-service 
tubes, and an A.C.-D.C. beam tube are features this month. 


PART III 


tiiiiiiiiiiiiiiiiiiitiniiiiiiniiiiiiniiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiMtiiiiiiiiiiimiiiiiiu 


R. D. WASHBURNE 


T his MOXTH the writer presents 
a particularly enticing group of 
tubes, of interest to the experi¬ 
menter in radio (including ultra- 
short waves), public address, and elec¬ 
tronics, ranging from a 3-meter tube 
delivering better than 500 watts to 
cathode-ray television receiving tubes 
or ‘^Kinescopes” that are (states 
the manufacturer) BEING MADE 
AVAILABLE AT THIS TIME FOR 
THE CONVENIENCE OF EXPERI¬ 
MENTERS AND AMATEURS WHO 
WISH TO CONSTRUCT EXPERI¬ 
MENTAL TELEVISION RECEIVING 
EQUIPMENT! Let's give this manu¬ 
facturer 3 cheers!—and a special vote 
of thanks! 

We will now describe the new tubes 
in class groups; first on the list is a 



Fig. A. This highly-sonsitivc 'electric eye" utilizes 
principle of "secondary emission." 


photocell 1 times more sensitive to light 
than anything previously available in 
the commercial field! 

PHOTOELECTRIC TUBES 

Secondary-Emission PhotocelL Em¬ 
ploying the principle of secondary-emis¬ 
sion (Radio-Craft, Jan. 1936), substan¬ 
tially as desciihed last yeai’ by Dr. 
Zworykin in an address before the I.R.E., 
in the tube shown in Fig. A, it becomes 
possible to achieve an overall amplifica¬ 
tion of the voltage generated by imping¬ 
ing light of about \ times that of the 
most sensitive, previously-available tyi>e 
(the caesium-on-silv^er cell which deliv¬ 
ers about 70 microami)eres per lumen). 
The new cell has a primary emission of 
only about 40 microamperes/lumen but 
the secondary-emission coefficieyit, or 
that amplification which is afforded by 
the secondary cathode, is about 7. 

A supply voltage of 500 to 800 is re¬ 
quired for operating the secondary- 
emission i)hotocell; a safety-i-esistor 
value of about 10,000 ohms in series 
with the supply voltage being recom¬ 
mended. Terminal connections are as 
follows: only 2 of the 4 base terminal 
pins are used, namely, anode i)in—con¬ 
nects to secondary cathode; grid i)in— 
connects to primary cathode; the cap 
connection atop the tube connects to the 
collector anode. 

Advantages of the new secondary- 
emission tube as compared to all exist¬ 
ing commercially-available phototubes: 
frequency-resi)onse characteristics and 
inherent tube noise about equivalent to 
best available higli-vacuum types; sen¬ 
sitivity factor, about 4 times greater. 

(Data courtesy Kntilinh Mechanics lEntr.]; tube 
maiiuractured by (General Electric Co. of En»{.) 

(Cont iuu cd an pa ye 372) 



Fig. 8. Here is a full-fledged cathode-rav specifically designed for television Fig. C This photo- 

experimentation! This tube could be worked into tho Hadio-Craft Television cell features small 

Receiver described in the January 1937 and subsequent issues. dimensions 



Fig. D. The seven tubes here illustrated include 
a new ultra-violet sensitive photocell several 
special-service tubes, and a new, special beam 
tube for A.C.-D.C. receivers. 


RADIO-CRAFT for 


DECEMBER, 


19 3 7 


329 
















































SHORT-WAVE RADIO 

Radio-Craft brings you probably the first detailed story in any radio magazine, of how 
Uncle Sam's robot plane made perhaps the world's first entirely automatic landing, as 
told by Capt's C. J. Crone and G. V. Holloman of the United States Army Air Corps. 



Fig. A. The flight and landing paths of the U.S. Army plane C'I4 Cargo as it made the world's first completely automatic airplane landing without a pilot's aid. 

prosecution of development work to 
simplify the procedure of instrument 
landing by making it automatic. 

AUTOMATIC FLYING 

For over a year Air Corps test air¬ 
planes have been flown automatically 
over distances that have indicated the 
thorough reliability of the devices em¬ 
ployed. This was one step in the perfec¬ 
tion of automatic landing. The features 
therefore that are bailt into the auto¬ 
matic landing system are 7 wt only wse- 
ftd for the landing but are used 
thro7tghout the entire flight of the air¬ 
plane across the radio navigational aids 
with which the United States is pro¬ 
vided. Test airplanes from Wright Field 
have been flown automatically from 
Wright Field as far as Texas, and re¬ 
turn, under automatic control. Several 
flights have also been made from 
Wright Field via Buffalo, New York, to ^ 
Newark, New Jersey, and from there 
via Langley Field, Virginia, to Wright 
Field, Dayton, Ohio. Of course the auto¬ 
matic landing involves other factors be- ^ 
sides control of direction. These factors 
are: (1) control of altitude, (2) engine 
control, (3) glide control, and (4) fur¬ 
ther engine control after landing. 

With the provision of the Air Corps 
automatic landing system in an air¬ 
plane and with the installation of the 
new “Z^^-type radio range beacons, the 
airplane may be flown automatically 
from station to station, from East to 
West Coast. If we imagine a group of 
the future “Z*^-type radio ranges placed 
in a line joining the runway of the 
landing field and extending to a point 
5 miles therefrom, some idea will be 
gained of the essential features of the 
Air Corps automatic landing system. 


M uch has been written in i*e- 
cent months concerning the per¬ 
sonal equation during flight and 
the influence of this equation on 
accident rates. The newer developments 
in modern aircraft, to insure high per¬ 
formance, have required an increasing 
number of cockpit devices, all of which 
demand the attention of the pilot at 
some time or other during any given 
flight. 

Pilots have felt and expressed the 


need for simplification of the various 
controls that must he manipulated and 
have expressed the need for this sim¬ 
plification in no uncertain terms. This 
simplification means that many of the 
functions now performed by the pilot 
in flight control and navigation must be 
done automatically. The landing of air¬ 
craft is no exception to this general 
trend. With this in mind, the personnel 
of the Materiel Division, U,S, Army Air 
Corps, over 2 years ago began active 



Fig. B. Views inside the cockpit of the Army airplane showing the radio compass and relay; the automatic 
landing equipment (inset I), and the frequency selector control box (inset 2). 
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LANDS ARMY PLANER 

WITHOUT HUMAN AID* 


... 

AUTOMATIC LANDING 

By reference to Fig, A, which represents the path of flight 
and landing made by the Army C-14 Cargo airplane on 
Monday, August 23, 1937, a generally clear idea will be 
obtained of the path of the airplane in the horizontal plane. 
The insert shows the airplane flight path and landing 
path which the Army airplane followed in executing what 
is believed to be the world*s first entirely automatic airplane 
landing! This illustration should be self-explanatory and in 
itself is evidence of the continuation of development on the 
Air Corps system of instrument landing. 

On Monday, August 23, 1937, after over 2 years of in¬ 
tensive research and design with respect to automatic control 
features and automatic flight procedure, 2 entirely auto¬ 
matic landings were made in the period of an hour under 
adverse air and wind conditions by Capt. Carl J. Crone, 
Director of the Instrument and Navigation Laboratory and 
Capt, George V. Holloman, Ass't Director of the Laboratory 
and Mr. Raymond K. Stout, project engineer in automatic 
landing. Since that time additional landings have been made 
in which disinterested personnel have been carried as ob¬ 
servers on the flights in order to check robot landings. 

In the execution of an automatic landing, using the U.S, 
Air Corps system^ it is necessary for the pilot of the airplane 
to bring the airplane to a definite altitude, determined by 
the sensitive altimeter, and to place the airplane within the 
range of radio reception of the ground radio facilities. It is, 
of course, desirable to place the airplane generally in the 
direction in which it is expected to land, but this is not 
necessaiy as was determined in flight and can be understood 
by reference to Fig. A in which the airplane was actually 
placed in a position which headed it 180® aivay from the 
direction of final landing? When the pilot has placed the 
airplane at a selected altitude in the vicinity (20 miles or 
less) of the landing field, the master landing switch is 
closed and the airplane proceeds through the following 
routine in accomplishing the automatic landing: 

(a) The selected altitude is automatically maintained 
and the airplane's heading is changed so that it flies in the 
direction of the radio guiding station most remotely located 
from the landing runway. 

(b) The new robot landing controls the “take over" as 
described below. 

SEQUENCE OF OPERATIONS 

The altitude control device, shown at A in insert 1, Fig, B, 
maintains the proper altitude during the initial approach 
(Continued on page 370) 



Fig. C. One of 4 mobile "guiding" stations for automatic landings; (1) 
1,000-meter radio compass locator antenna, (2) 4-meter marker beacon antenna. 
Both transmitters operate continuously; the operators in the truck do nothing 
after starting the L.F. compass guiding station and H.F. marker beacon. 



Fig. D. The automatic throttle control used for automatic landings. The inset 
(I) is a close-up of the control apparatus. 



Fig. E. L®^fi I Army test plane C-HB showing the various antennas used in connection with the automatic landing system; right, 2—a 

switch on this landing strut of the plane automatically controls the engine-throttling apparatus just as the plane makes contact with the ground. 
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RADICALLY NEW! 

"MACHINE-GUN^^ MIKE 

''SHOOTS" AMERICAN LEGION PARADE 


Rttdio-Craft presents what is 
probably the first detailed 
description of broadcasting's 
newest, most directional mi¬ 
crophone. 

M. H. GERNSBACK 

lllllllltlllllllMlllllllllllllllllllllllllIlllllllllllllllllMllllllllUimilllllllllllllllllllll 


O NE OF THE problems which fre¬ 
quently arises in broadcasting 
events outside the studio is that 
of picking out voices or music at 
a distance and suppressing extraneous 
background noises. 

’’MACHINE-GUN" MICROPHONE 
SUPERSEDES PARABOLIC TYPE 
The parabolic microphone was de¬ 
veloped with this problem in mind. It 
failed to be completely successful be¬ 
cause it is relatively cumbersome to 
transport and, as shown in Fig. 2C, 
curve 1, when sharply focused it has a 
15 db. rise at 5,000 cycles and thus 
favors the high frequencies at the ex¬ 
pense of the lows. This naturally re¬ 
quires extra equalization equipment. If 
the focal length is adjusted to flatten 
out the response the parabolic mike is 
no longer highly directional as it will 
cover an area 35® on each side of the 
center line without attenuation. 

In an effort to overcome these short- 
comings, Bell Telephone Laboratory has 

gun" microphone he's aiming at his buddies can pick up the music of an individual band and 

^ follow it up the street! (CoHtmucd 0)1 page 366) 




New W. E. "machine-gun’’ mike, at Polo Grounds in N. Y. C., picking up music 
of a band (not shown in photo) on which it is trained; music of brass band 
shown above is not heard since only bass notes can be heard off*beam. 


5 FEET- 



ENLARGED 
VIEW OF UNIT 

and tubes 


ALUMINUM- 
ALLOY 
/ TUBES 

/ fEACM '/2IN, 
/ m D IA.) 


APPROX. 50 TUBES, 

EACH SAME PROPORTIONATE 
DIFFERENCE IN LENGTH 


TUBE 

NS.i 


; 



CROSS-SECTION THROUGH 
TUBES SHOWING spiral 
arrangement 


Fig. I. A bundle of about 50 narrow.bore metal tubes having^ uniformly 
different lengths, together with a standard dynamic microphone in front of 
which they are placed, constitute the new, highly.directional W.E. 
experimental mike. 
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"ELECTRIC EYE" 

PROTECTS WILD GAME 

The manner in which a "robot guard" shoos away only 
animals, at the gate to a German game preserve, makes an 
interesting explanation not contained in previously-pub¬ 
lished descriptions of this system. 

iiiHiiimiiiiiiiiiiiiiiiiiiiiitiriiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiMMiiiiiiiiiiiiiiiiiimiiiMiiiiiitiiiiiiiiiiuiiiiimiiiiiinii 


A n electronic “robot guard ” 

that operates without a human 
person })eing within miles of it, 
has l)een successfully used at a 
German hunting preserve to prevent 
wild game leaving the grounds; motor 
vehicles however do not actuate the 
device! 

This preserve is located some 50 miles 
from Berlin and for reasons best 
known to the City Planning engineers 
was transected by several highways. 
Although the entire preserve was 
fenced-in, the animals very often 
strayed through the gates at each high¬ 
way entrance and exit, and were lost 
to the county since residents insisted 
upon “taking care of them.” 

OLD TURNSTILE USED MAN-POWER 
To prevent these losses the authori¬ 
ties first placed across each highway 
entrance and exit a huge turnstile con¬ 
structed of wooden logs. These turn¬ 
stiles were constructed in the manner 
of a ferris wheel with the logs running 
horizontally across the highway. It was 
necessary for an automobile driver to 
stop, pull up the log which was imped¬ 
ing his passage and then pull down the 
succeeding log in order to block the 
highway once more. Aside from the fact 
that very often drivers “forgot” to 
block the highway this system was 
necessarily a slow one which consider¬ 
ably impeded the flow of traffic. 

After many lengthy experiments the 
system to be described was installed 
and is now operating successfully. 


INITIAL ELECTRONIC GUARD 

At each entrance and exit to the game 
jireserve an extended arch made of 
logs is constructe<l. Across the inside 
end of these arches (facing towards 
the preserve) is arranged a light beam 
as indicated in photos A and B, and the 
sketch, Fig, 1. 

In order to leave the preserve, ani¬ 
mals must pass under these arches and, 
in doing so, interrupt the beam of light; 
whereby, after a predetermined number 
of seconds has elajised (at which time 
the animal would be insi<Ie the arch) 
2 glaring floodlights flash on brilliantly, 
illuminating the interior of the arch 
and at the same time a loud-sounding, 
automobile-type horn commences to 
function. The animal is scared back into 
the preserve and hence is not “lost.” 

The only drawliack to this system 
was that automobile drivers (and 
motorcyclists) before passing through 
the arch (and interrupting the beam of 
light), had to stoj), press a button on 
a i)Ost underneath the sign shown in 
Fig. A, and then proceed to i)ass 
through in order not to set off the 
alarm. (Pressing this button reverses 
the operation of the PE. cell circuit so 
that the apparatus is imt caused to 
function even though the light beam is 
interrupted. See schematic. Fig. 2.) 

This, of course, was a nuisance and 
in most cases not complied-with by driv¬ 
ers, the result being that each lime a 
car passed the scare system would go 
off, gradually “acclimating” the animals 
to this reaction. After a while it did not 
scare them back into the preserve. 

(ConHutted on pone fl68) 



Fig. A. The animdl in the above photo has just 
interrupted the light beam and is startled by the 
sudden glare of 2 floodlights and the blaring of 
an automobile-type horn! In a flash he will be 
scared back into the preserve ground. 



Fig. B. This is an interior view of one of the 
arches looking toward the preserve grounds. 
Notice how the excitcr-famp housing is p aced to 
throw the beam of light across the entrar^ce. 
The insert is a close-up view of the exciter lamp 
housing. Motor vehicles do not actuate this "robot 
guard"; only animals "touch it off." 



AUT0-TYP£ 
HORN 


AUT0-TyP£ 

HEADLIGHTS 



Fig. I. Artist's sketch showing the complete system and the layout of 
all components. The view is looking outward from the preserve grounds. 
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Fig, H. Under*$idc view of Chassis No. 2 showing arrangement of wiring. 



Fig. 7. Complete physical specifications for making the base of Chassis No. 2. 


HOW TO MAKE THE 

RADIO-CRAFT 

SUPER-DELUXE 

30-TUBE SET 

Concluding half of the chapter on the I.F. 
Channel and Automatic Control Circuits. 

PART IIIB iiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiimiiiiminiiiiiii^ 

I N CONCLUDING this chapter, the first portion of which 
togrether with the complete List of Parts appeared last 
month, we take up the details of buildin}:^ Chassis No. 2. 
The chassis should be carefully marked otT, according 
to Fig, 7, and all holes drilled. Do not mount any parts per¬ 
manently until the chassis is completely drilled. The 14 octal 
sockets must be mounted as shown in Fig. 6 (Part III A). 
The keyways must face in the proper direction so that all 
plate leads will be short and direct. Also place a lug under 
each socket as shown. When this has been done, mount the 
balance of parts as shown on the parts layout, except the 
band-expanding switch. This switch is mounted after the 
wires leading to LF,T. 1 and 2 are in place. 

THE 15 STEPS TO COMPLETION OF CHASSIS No. 2 

In order to do a neat wiring job, the following sequence 
should be carried out: 

(1) Connect to a grounded lug, the shell prong and also 
the cathode prong, on those sockets which carry a tube with 
the cathode grounded. 

(2) Wire up each remaining heater prong in the 3 groups 
shown in Fig. 10. 

(3) Connect plate leads to all sockets except V18, V19 and 
\"21, These are wired later on. 

(4) Connect all ‘"B” plus leads to terminal connections. 

(5) Connect all screen leads. 

(6) Connect all remaining cathodes. 

(7) Connect all grid returns. 

(8) Wire up the variable controls and switches as shown 
in Fig. 11 and Fig. 12, sections A, B and C. 

(9) Connect up all remaining loose ends. 

(10) The sockets mounted on the rear chassis apron 
should be marked olT first (see Fig. 8) before wiring and 
then wired accordingly. This is necessary because of the 
previous wiring done to the plug cables on Chassis No. 1. 
(Continued on page 367) 




Fig. 9. Markings for the various controls on front apron of the chassis. 
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TELEVISION STUDENTS 

LEARN BY MAKING 

CATHODE-RAY TUBES 

This description of steps in making a practical television 
receiving tube experimentally in a school laboratory is be¬ 
lieved to be the first newsstand-magazine disclosure. 


U. A. SANABRIA 


PART II 

lllllllllllllllllliitiiMinilllllifll 


Fig. D. With screen fused-in, tube is cooled by 
slowly reducing flames. 


A BLOWTORCH plays a red’hot dame on fhe 
end of a slowly-rotating glass tube—the 
glass slowly softens —soon a glazed por¬ 
celain appearance is obtained and, presfo.', 
the step IS finished! A television cathode-ray- 
tube has taken a seconcf step toward comple¬ 
tion! 

Lust month Nve told you what materials to use 
for the screen, how the screen fluoresces, how the 
tube ‘*blank’* w&s obtaine<l, and the preparations 
necessary prior to the operation, next to he de¬ 
scribed, of fusing the screen. 

FUSING THE SCREEN 

We found it best to put the flask on a hori¬ 
zontal rotating machine and apply to it a large 
blowtorch of the oxy-ocetylene type but employ¬ 
ing ordinary illuminating gas and oxygen (in 
order to obtain a large, low-temperature flame). 
80 as to heat the glass to the softening tempera¬ 
ture. See Fig. C. 

This method worked very well and permitted 
the glass to get soft while spinning. This aIlowe<l 
the glass to maintain its shajie and still become 
warm enough to be soft and yet not sag. If 
however the glass was heated too hot so as to 
melt, it would run and spin away from the cen¬ 
ter toward the outside and spoil the flask by 
making it too thin; while at the same time 
cracking the screen and leaving large streaks. 




Fig. C. A blowtorch helps fuse screen to slpwly-re- 
voTving television-tube envelope; while gas (lames 
from all sides maintain glass at even heat. It is 
this operation which the cover painting depicts 
in colors. 

It was therefore y^ecessary to apply exactly the 
right nutounl of heat and spiit, the hulh slowly. 

We were then able to prolong the heating to 
several minutes. We soon found that it w'as best 
to apply a very slight air pres.stire inside of the 
spinning vessel through a rubber tube connected 
to the operator's mouth to press the crust of 
screen material against the soft gla.ss at the end 
of the bulb with a gentle enough pressure to 
make a just-vUible distortion and rounding-out 
of the glass. 

After the screen was completely fused with 
glass, the temperature was gradually reduced 
over a period of several minuU‘s while the bulb 
was spinning. This was to allow the partially- 
soft glass to gradually readjust itself to any new 
distortions so that, upon complete cooling* all 
bulb strains would be removed. See Fig. D. 

You can readily appreciate that if one part 
cools and contracts and another part on the 
op|)Osite side cools and contracts, that a strain 
will exist between the tw'O parte tending to 
pull the glass between them toward e.'ich other. 
If this glass is heated warm enough to be bend- 
(Contitiued on page 368) 




Mr. Winner describes the 
newest application of acous¬ 
tic principles discussed in 
past issues of Radio-Craft. 


NEW CONSOLE 
"BASS REFLEX" 


UTILIZES 

LEWIS WINNER 


iiiiiiiiiiiiiiiiiiiiiiiMiiiiKiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiitiiiiiiiiMiiiiiimniiiiiiiiiiiiiiiirfiiiiiiHiiiiiiiiiiiiiiiriiiiiirtiiiiMUiiiiiiiiiiiirtiiiiiiiiiiiJiiiiiiiiiiiinijiiiiiiiiiiiiiriiiiinniiiiiiiiitMiiiin 


T he professional performance pro- 

vided by the popular “Siiper-Pro" (heretofore 
sv\ailuble only in the table model or rack-and- 
panel style), plus a wide-range reproducer 
system, may be eJijoyttl by those at home. 

The console has remarkable acoustical proper¬ 


ties—a most essential feature reipiired to match 
the other professional features of the receiver. 
To achieve this exceptional acoustic performance, 
the new Hass Keflex system has been incorporate<l 
in the console in association with a special 15-in. 
loudspeaker. 


PROBLEM: ”NON-CONTROLLED REAR 
RADIATION- 

It is well known that many in the present run 
of radio cabinets have recognized disadvantages. 
(Continued on page 363) 




Front dod rear views of the newest "bass reflex" console cabinet. 



WITHOUT BASS REFLEX p 
(BACK OPEN) ^ 


WITH BASS REFLEX > 
(BACK CLOSED) i 


till 

— ADDED 
frequency 
_ RESPONSE 


(UNDESIRABLE 

peak; 


60 I eo 1100 ' 300 ' 500 

50 70 90 200 400 600 600 

CYCLES PER SECOND 


Closing the back, and opening front pressure-release vent, improves bass. 
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Fig. B. The 10 tuning condensers, added later, for the sake of clarity do not 
appear in this photo. Note ruler, left, shown for size comparison. 


VOLUME 

CONTROL 


STATION 
SELECTOR 
SWITCH 
SW. 1 


R.F.COIL. 

L2 


ANT, 

COIL 

LI 



Fig. C. Installing R.F. coil L2 underneath the (almost Z-shaped) chassis auto¬ 
matically shields this portion of the circuit from that of antenna coil LI. 


BEGINNERS!^BUILD THIS 

"TINY TIM" 


4-TUBE SET 


The "bedside quiet set" here described in 
great detail has utility not only for the sick¬ 
room but also as a traveling companion; and 
as an auxiliary, "personal" set. 


RAYMOND P. ADAMS 


imniiiiiiiiiiiiiiiiiiiiiiiiiiititiiiiiiiiiiiiiiniiiiiiimii 


T here are times— plenty of them—in the listening 
life of Mr, Average Radio Fan when heM like to inter¬ 
cept some local, “wee hours of the morning” program 
but simply doesn^t because the better-half won’t let him. 
What is needed is a ‘’personal set.” 

WHY A "PERSONAL SET"? 

Speaker reproduction wi/l keep folks awake, it seems, even 
when adjusted for minimum level consistent with good 
audibility. There are other times when there’s something 
of particular interest which he personally wants to hear— 
but right at the same hour when little Bobby gives ear to 
the exciting adventures of Mike O’Malley Among the Indians 
or when the older youngsters dial the blaring brasses of 
Sally Swing and her Sister Syncopaters—or when for one 
reason or another, every individual in the house but himself 
is adamant in his or her demand for absolute quiet. There 
arc times when he’d even like to go to sleep with the restful 
notes of the Midnight Organist impinging upon his exclusive 
ear—but hasn't a chance in the world unless some happy 
bachclordom affords him a wide world of a room all to 
himself, 

A second receiver in bedroom, den, or workshop—perhaps 
a now familiar midget-type set with limited speaker output 
—sometimes fills the breach pretty well and makes every¬ 
body more or less happy. But not always. Actually, there’s 
very little opportunity here for one individual to listen 
whenever and for as long as he wishes—without disturbing 
someone, somehow, sometime. 

But if all this suggests a rather difhcult problem—or a 
seemingly dillicult problem—we ought to be set at rights 
without delay. For the simple, and one and only answer is 
a “quiet-set”—extremely small and compact, extraordinarily 
inexpensive, limited in range to a local metropolitan area 
and in selection to 4 or 5 important network stations, afford¬ 
ing perfect fidelity of reproduction, and feeding into a 
handle-type earphone with sufficient volume to give signal 
audibility with the phone unit under a pillow or resting on 
the arm of a chair. Such a set would cost but a few dollars 
to build, recommend itself for duplication and use in several 
rooms in the house (or office), and afford truly “personal¬ 
ized” reception to each and every individual. 

THE TINY TIM "QUIET SET" 

The Tiny Tim “quiet set,” here illustrated and described, 
perfectly meets the above requirements. It is small and 
portable, to begin with—the cabinet being about 6 Vs ins, 
long, 5^2 ins. high, and ins. deep. It has a volume con¬ 
trol and a signal selector control, is A.C.-D.C. powered, uses 
4 tubes (including rectifier), employs a self-contained 
antenna, and feeds a high-fidelity crystal-type earphone. 
Reproduction is of highest quality (the crystal phone is 
considered a component part, noticeably contributing to 
such reproduction) ; power output is ample for clear 
audibility of all signals: selectivity is quite sufficient to 
prevent “monkey chatter”; and sensitivity is high enough 
to permit DX reception if it is desired. The circuit has been 
worked out to afford all these characteristics with use of a 
minimum number of inexpensive parts, and no changes in 
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LIST OF PARTS 

One M(?issn(.'r ; ntenna coil, les<; shield can. 
No. 2136, 1.1 ; 

One Meissner K.F. coil, less shield can, No 
2137, L2; 

One Meis.sner 2-poIe, 5-)>asition shortinfi' 
.selector switch. No. 18253. Sw.l (A&U) ; 
Ten McLssner trimmers. No. Il061-<1 7*8rt 

mmf. each, condensers Cx : 

•One potentiometer, with switch Sw.2. No. 
203. 0.5-mefi:., H2; 

•One resistor, with ndjustahle tap. 10 W., 
5,000 ohms, K4 ; 

One Continontnl Carbon resi.^tor. t.vpe M*5. 
300 ohms, •/4-\V .. Ill : 

One Ccntitiental Carbon resistor, t.vpe M5, 
50,000 ohms, R3; 

One line cord for A.C.-1>.C. sets, 250 ohm.'j. 
R5; 

Two Aerovox condensers, type 261, 0.1-mf., 
C2, C3: 

One Aerovox condenser, t.vpe 2l8. 0.002-mf.. 
Cl ; 

Two Aerovox condensers, type 284. 0.2.'i-mf., 
C5. C6; 

Two Cornell-Iliibilier electrolytic condensers. 
1 mf.. C7, C8 : 

One Aejxjvox mica comlenscr, type 1168. 50 
mmf., C4. 

One Ifru.sh earphone, type A (lorgnette); 
Ten ft. No. 24 D.C.C. wire; •Two clips; 
♦Ten ft. No. 18 push-back wire; 

Two fuses. 1 A., and fuse blocks (optional) ; 
One 2-point tie as.'^cmbly ; 

Five grommets (3. %-jn., and 2, */|-in.) ; 
•Four sockets with retainer rings; 

One National Union type 6K7 lube. VI ; 

One National Union type 6116 tube, V2 ; 

One National Union type 6C5 tube, VS; 

One N.itional Union type 25Z6 lube. VI; 

One chassis and panel )iiecc. 6x7% ins. : 
Two brown knobs, pointer type; 

One bronze .5-point plate marked SPn.PXTOR ; 
One bronze plate, to match, marked VOLU.ME. 

♦Names of manufacturers will be supplied 
upon receipt of a stamped and Be If-addressed 
envelope. 



riq. I. Schematic circuit of the complete, setectivciy-tuned receiver. It is duplicated pictoriaily in I ig. 2. 



Pig. 2. Pictorial diagram of the ' Tiny Tim" for those who find schematics a bit too much to tackle. 


values or make of components should be made if proper 
performance is to be expected. 

THE CIRCUIT 

An R.F. tuned staple is employed, with self-bias, for maxi¬ 
mum gain and ample R.F. preselection. (Selectivity is a 
function of gain and tunetl-circuit characteristics; and 
although a variable cathode resistor [acting as a volume 
control] would permit a variation of conductance and pre¬ 
vent cross-talk such a refinement seems hardly desirable, 
as it involves use of an additional control and some increased 
cost of construction.) 

Unit L2, fed by the 6K7 R.F. tube (the screen-grid voltage 
of which is secured directly from “B plus'') is, like LI, an 
unshielded midget R.F. transformer to be tuned to signal 
frequency. The detector is a (H-lfi with plates and cathodes 
paralleled. Mica condenser C-4, of 50 mmf. capacity, is the 
R.F. bypass unit—small enough to prevent attenuation of 
the higher audio frequencies and large enough to com¬ 


pletely exclude all trace of R.F. fi;oni R2, which is the audio 
load resistor for the diode (and, of course, the variable 
volume control for determining A.F, level). An A.V.C. 
circuit might have been used but is not included in the 
design for reasons of simplicity; the set is intended, pri¬ 
marily, for hi-fi local reception. 

The audio tube—a 6C5—is diode biased, and no coupling 
condenser and grid resistor are required. Actually, both 
the audio frequency and rectified D.C. components of the 
signal are fed through to the V3 control-grid. The control- 
grid is therefore biased by the amount of voltage available 
at the center arm of potentiometer K2. Inasmuch as detec¬ 
tion is linear, this negative D.C. will be related to the 
carrier of the signal only and will not be affected by modula¬ 
tion, so that for a given signal of certain level, V3 bias, 
potentiometer selected simultaneously with A.F, level, will 
i)e constant. In other words there is no change in V3 bias 
except with (a) a change in position of the center arm of 
(Cotifiuiicd on page 360) 




Tig. 3. A, showing the placement of parts and the method of mounting the tuning-trimming condensers on the rotary, station-selecting switch; and B, complete 

physical specifications for making the chassis. 
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(I’l>oto—Ksdolek Cb.) 
Fig. A. The Radio Witch. 


LIFE of the party,” is 
•• I what they will call the radio 
I experimenter who exhibits a 
little ingenuity in applying to 
amusement purposes some of the sim¬ 
plest of radio principles, when next he 
entertains his friends. 

The fun may extend from a simple 
foursome of personal friends to an 
extensive party perhaps having a holi¬ 
day tie-in. 

Augustina Zilch shown in Fig, A, for 
example, once furnished no end of 
hilarity for a group of Hallowe’en 
merrymakers composed of some well- 
known Chicago radio and advertising 
people, Augustina, the combination 
ghost and witch who formed a commit¬ 
tee of one to welcome the arriving 
guests at this particular party, com¬ 


prised certain wood fittings, a bed- 
sheet and a loudspeaker and audio am¬ 
plifier. Groans and sepulchral greet¬ 
ings enough to turn the hair of any 
ordinary person set the guests in the 
proper Hallowe’en mood for the eve¬ 
ning, Ghost-witch Zilch was placed at 
the entrance gate and certain members 
of the party located in the house gave 
voice to this “spirit of Hallowe’en” by 
remote control merely by speaking into 


FUN 

WITH 

RADIO PARTS 


litiiiiiiitiiiiiiiiiiiiiriftiiiiiiMiiiiiiiiiiiiiiiHifiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiniiiiiiiiiiiiiitiiiiitiiiiiiiii 


WALTER 


a microphone connected to the ampli¬ 
fier. 

You may wish to apply this idea to a 
“post-Hallowe’en” party. The possi¬ 
bilities of providing many unusual 
effects for parties of this kind are 
limited only by the ingenuity of host 
and hostess. For instance you might 
use an electric phonograph to repro¬ 
duce a previously-recorded program of 
blood-curdling sound effects, in place of 
having hidden conspirators talking into 
a remote microphone; and in lieu of an 
effigy of sorcery an illuminated, hol¬ 
lo wed-out pumpkin may be used to 
house the loudspeaker. With something 
of this sort as a starting point the man¬ 
ner of continuing the bedevilment 
throughout the evening becomes quite 
easy. 

•‘RADIO*’ DECORATIONS 

It might be w’ell to give your next 
house-party a more nearly “radio” 
atmosphere, right at the stai*t, by using 
radio parts for decorations as well as 
entertainment, A little thought on this 
subject will show just how attractive 
and inexpensive such party decorations 
can be made. 

For instance, I know of one radio fan 
who is quite successful at fashioning 
animals—dogs, cats, giraffes, etc,— 
from lengths of stiff wire. The colored 
hook-up wires are particularly attrac¬ 
tive for this purpose. The wires are 
twisted and formed into grotesque 
forms which resemble (it is hoped) 
the animal represented. The tails are 
formed by untwisting the insulation and 
cutting off the inside wire. 

One radio fan, with an artistic bent, 
has made some fine caricatures of 
famous people using radio parts for 
the features and outlines. These carica¬ 
tures are made on wooden panels which 
may be hung on the walls as decora¬ 


tions. Such parts as dials, binding 
posts, pilot lights, hook-up wire, etc., 
are used in the makeup of these amus¬ 
ing ornaments. “Goofey Gus,” shown in 
Fig, B, is one example of a radio orna¬ 
ment that never fails to get a laugh. 

Other interesting ornaments made 
from radio parts, which I have seen, 
include many items that also have con¬ 
siderable utility. For instance, ash 
trays may be cut from transformer 
cans; table lamps from transformers, 
coils, tubes and other parts; etc. 

RADIO CHECKERS AND CHESS 

If the group you plan to get together 
is sufficiently technical-minded you can 
spring on them the novelty of a “radio 
checkerboard” made as showm in Fig. 1. 
All you need is a piece of board and 
some w'ay to mount it at the proper 
height for playing the game; and a set 
of 24 discarded tubes. If you haven’t 
enough tubes handy the local radio re¬ 
pair shop probably will bless you for 
taking a quantity of them off its hands. 
To provide the “radio checkerboard” 
thus costs you no more than the time 
it takes you to get the above items to¬ 
gether and to drill the proper number 
of prong holes in the board. The game 
is ready after you’ve lacquered the 
tubes on top; red for one player and 
black for the other. 

The same idea may be extended to 
chess by lettering the tops of the tubes 
to represent the chessmen (K, king; 
Q, queen; R, rook, etc.). 

At some more ambitious parties a 
“radio mind-reading act” has been put 
on with great success. Whether you feel 
like tackling the idea depends mainly 
upon your ability to build a very small 
short-wave sending and receiving set. 
In any event, you’d need a transmitting 
license to operate the equipment; or 
you could get a licensed amateur to 



CHECKER BOARD WITH 
HOLES TO take used 
TUBES; TOP OP glass 
• V . BULB painted 
• RED AND BLACK 


Fig. I. Tube "men" plug into board. (G.E, Co, once 
suggested game with ''metal'* vs. "glass/*) 



"ORACLE" BEHIND 
'screen Vy/iTM PHONES 
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Fig. 3. The "Radio Oracle*' apparently answers your question straight from a phonograph. That is, 
provided you don't know the "secret/* a concealed confecferate. as shown above! 
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Once you get started it's easy to make a 
"radio party." A number of clever ideas are 
described in this article. They range from 
decorations having a "radio" angle to a 
regular entertainment program for a house- 
party. Look these over and let us know 
whether you can add to the list. 


PALMER 
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opei-ate it for you. The preneral idea, illustrated in Fig. 2, 
is outlined as follows: 


MIND-READING ACT—RADIO SYSTEM 

A tiny radio transmitter made in the form of a belt worn 
by the “man” in the act is concealed in his clothing as he 
wanders about through the audience asking questions which 
his girl companion (blindfolded and seated at one end of the 
room or on the stage) answers, concerning the members of 
the audience, A tiny fixed-tuned receiver concealed in the 
girl’s clothing or in the chair on which she sits provides the 
necessary communication to enable the acts of so-called 
mind reading to be performed. An inconspicuous phone 
unit of the type used for deaf-aids is carefully inserted in 
her ear with the wire slipped under her hair and down to 
the receiver. The actual details of transmitter and receiver 
may be determined experimentally by the radio man. The 
small “acorn” tubes or, better yet, the tiny English tubes 
described in past issues of Radio-Craft lend themselves ad¬ 
mirably to this purpose both as transmitters and receivers. 
This is the “radio” method of putting on a radio mind-reading 
“act,” 

MIND-READING ACT—AUDIO SYSTEM 

A simpler method, and one which has worked out ad¬ 
mirably in practice, is the “audio” method; one version of 
it, worked up by Radio-Craft for the Radio Show in 1935. 
utilizes a specially-recorded phonograph record, 2 micro¬ 
phones, and a power amplifier and loudspeaker, as shown 
in Fig, 3. Visitors to the Show will recall this as the “Radio 
Oracle” that answered any and all questions —and how! 

"The “—and how!” is where the fun comes in. A con¬ 
federate concealed in a place where he (or she) can watch 
without being seen is equipped with headphones and a 
microphone. The “master of ceremonies” or interlocutor, 
acts as the go-between for inquiring guests and the 
“Radio Oracle.” The “m.c.” arranges the guests in a row and 
takes them as they come, one question per guest. The trick 
is to make the whole operation appear on the surface to be 
a full-fledged “radio” act; and to ask leading questions that 
the person acting as “Oracle” can turn into a laugh-pro¬ 
voking situation by a clever remark perhaps based on the 
question or on his knowledge of the person asking the ques¬ 
tion; that’s where the “seeing without being seen” part 
comes in. 

We’ve kept you in suspense, but here’s how the phono 
record works in. On it is recorded, say, 3 slow “bongs” of 
a big dinner gong, a snatch of music, a fade-in of a 



Fig. B. Goofy Gu$. You make him out of wire and a telegraph-key knob. 

deep, sepulchral voice slowly intoning, “T-h-e R-a-d-i-o 
0-r-a-c-l-e S-p-e-a-k-s,” a fade-out of the voice, and then 
the “oracle” comes in with the answer. Each time a question 
is asked the master of ceremonies must pick up the tone arm 
and put it on the phono record again, and repeat the playing 
of the introduction—the pickup is then left on the record 
and the record allowed to tnni, until the question has been 
answered; whereupon the pickup must be immediately re¬ 
moved or the turntable stopped. 

The illusion thus created in the minds of most non¬ 
technical persons—and even some radio men!—is that the 
“answer” is recorded on the record and that the correct 
answer is being picked up from the record by some sort of 
mystical hocus-pocus that is not quite clear. If properly 
done the illusion is very effective. Any of your friends own¬ 
ing a radio set equipped with a home-recording attachment 
will be glad to help you make the “key” record. 

Yes, indeed, a radio experimenter with a sense of humor 
and a few radio items can have no end of fun working up 
a “radio party.” 

THE MOCK "BROADCAST” 

You can close the evening with a “mock broadcast” that 
will have them guessing for quite some time. Here’s how 
you do it. 

Connect a microphone into the audio section of your 
radio set as shown in Fig. 4A, then “fade” from a hot dance 
orchestra to your microphone and put “on the air” some 
special announcement of a humorous nature directed at one 
of the guests. 

Some people who have worked this stunt prefer to do it 
this way. (You don’t need the potentiometer, for fading, 
shown in Fig. 4A.) Just wait until the music has ceased and 
the station announcer is just about due to come in with his 
(Contintied on page 361) 
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Fig. 2. A short-wave set helps along a "mind-reading" (?) act. 


Fig. 4, Kidding the kidders—with a mock broadcast! 
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Fig. A. The scales on a typical modern multi-range meter. Note the various 
scales for the different ranges as well as the tapered knife-edge pointer. 


W IIAT HAS BEEN SAID up to this point should con¬ 
vince any Service Man that, if he is to make his 
electrical tests with any degree of accuracy he must: 

(1) Use high-grade meters of reliable manufacture, 
and which have high inherent accuracy. 

(2) Handle and use these meters with care, so that they 
will maintain their initial high accuracy over a long period 
of time. 

(3) Give due consideration to all inaccuracies which may 
occur due to the particular way an instrument is being used 
or the conditions under which a measurement is being made. 

(4) Take all readings carefully so as to reduce observa¬ 
tional errors to a minimum. 

Remember that if maximum accuracy and utility is to be 
obtained from an instrument, all of these precautions must 
be observed. Since inaccuracies due to items 2, 3 and 4, are 
really more dependent upon the Service Man himself than 
they are upon the instrument, and are more or less under 
his own personal control, we will leave them at this point. 
U’hat has already been said about them should be sufficient 
to make their importance clear. 

Let us now return to the subject of m he rent meter accuracy 
(or inaccuracy). That is something that comes with the 
meter when the Service Man buys it—something he cannot 
readily change or correct. Let us see (a) just how large the 
errors usually are in high-grade commercial servicing instru¬ 
ments, (b) where they occur on the scale, (c) how they are 
expressed, and (d) how (if at all) they affect service work. 
This takes us into the subject of inherent ^neter accuracy 
(or inaccuracy), a subject which has long been confusing 
to the servicing fraternity in general. We will try to explain 



Fig. A. Graph showing the actual Inhorent error* which were found to exist 
at all parts of the lO-V. scale of a commercial O.C. voltmeter. 


HOW DEPENDABLE 

ARE YOUR 

METER READINGS? 

Mr. Service Man: nowhere in the entire field 
of radio literature will you find anything like 
this article! It contains previously unpub¬ 
lished, down-to-the-ground facts you need. 

ALFRED A. GHIRARDrininnmiumiiiuiiiiiHmi PART III 

it in a manner that will clarify those points which have 
caused difficulty. 

% 

HOW ACCURATE NEED METERS BE 
FOR RADIO SERVICE WORK? 

Before considering the actual accuracy of commercial 
servicing instruments, let us see how accurate a meter really 
needs to be for ordinary service work. Most commercial 
radio sets are constructed with potential, current and resist¬ 
ance toteranees of lOS or more. It is generally conceded 
that meters whose inherent accuracy is within 2^'r of full- 
scale value are satisfactory for servicing use. Most high- 
grade commercial servicing instruments afford this degree 
of accuracy, provided they are in good condition. Of course, 
for special work, where laboratory precision is required, it 
is important that much more expensive and precise meters 
be employed. 

ON WHAT PORTION OF A METER RANGE 
CAN THE MOST ACCURATE 
READINGS BE OBTAINED? 

It is practically impossible to build medium-pi’ice meters on 
a production basis with hairline accuracy over the entire 
meter .«?cale. Because of bearing friction, the initial “starting 
torque** necessary to get the movable coil and pointer moving, 
and also because in the “at rest** position the movable coil 
is almost out of the field of the permanent magnet, the 
error in permanent-magnet movable-coil type instruments 
usually runs rather high on about the 1st of the scale. 
From there, up to around 4/5 of the scale, the accuracy is 
much better. 

Since most medium-price meters are calibrated around the 
4/5 full-scale point, the accuracy is almost “on the head*' 
at this region. Above the 4/5 region, the inaccuracy usually 
increases again, but is not usually as bad as at the lower end 
of the scale. In general, on multi-range instruments, the 
accuracy on the last 1/5 of the scale is about as good as the 
accuracy of the 3rd 1/5. Therefore, insofar as the meter 
itself is concerned, it usually has its greatest inherent errors 
at about the 1st 1/5 portion of the scale. Of course, this is 
true for each range. The following inherent meter accuracy 
test figures, taken on the 0-10 volt range of a commercial 
D.C. servicing voltmeter, illustrate this point. 


True 

Meter 

Meter Error 

Voltage 

Reading 

(Volts) 

1.0 

1.17 

+0.17 

2.0 

2.12 

+0.12 

4.0 

4.05 

+0.05 

6.0 

6.04 

+0.04 

8.0 

8.04 

+0.04 

10.0 

10.07 

+0.07 


In Fig. 4 the errors (in volts) have been plotted against 
the meter readings. Notice how much larger the error is 
over approximately the 1st 1/5 of the scale than it is over 
the middle 3/5 region and the last 1/5 portion. Notice also 
that the error is very low around the 4/5-scale point (the 
region at which many meters are calibrated) and how it 
(Continued on page 374) 
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I,uigi (^albani 

200tf) ^nnibers>arj> 


"Father ot Electricity" Luigi Galvani opened tor posterity 
a door that has swung ever wider to reveal the world of 
wonders now termed, in his honor, "galvanic electricity." 


iMiitiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiiniiiiiiiiriiiiiiiiiiMiiiiMiiiiiiiiiiiiiMiiiiiiMiitiiiiiiiiiitiiiMitiMiiitiMiniiiiiiiiiiiiriiiiiMiiiiitiiiiiiiiiiiiiiiimMiiiiiiiii 


L ast September oth, we cele¬ 
brated the 200th anniversary of 
Luigi Galvani who has often been 



Gali/xuiL 


(FVom Il.P.S. pheto.) 
Under this emblem of Galvdni’s frog's legs ex* 
periments were held, a few years ago, sessions of 
the first Congress treating of Radio Biology. 


called the “Father of Electricity/' We 
will seize this opportunity to recall the 
life of the great Italian scientist and 
research worker who gave his name to 
many a word used now in radio and 
physics, such as galvaniis'in, galvanow^ 
eter, galvano plastics^ galv(n }0 surgery, 
galvmiography, galvanic cell and others 
which have often resounded to the ears 
of all those interested in scientific ques¬ 
tions. 

Luigi Galvani was born in 1737 in 
Bologna. He studied medicine and be¬ 
came a professor in 1762. His first re¬ 
searches were directed towards natural 
history and all that concerns life's 
phenomena. 

His studies relative to the brain con¬ 
stitution of birds, obtained such a great 
success that he decided from that time 
to devote himself to the study of bird 
physiology. However he soon realized 
that the subject he had chosen ofiered 
too wide a field of experiment for which 
he could not find sufficient time and he 
therefore limited his studies to the close 
examination of the auditory system of 
birds. 





rCONGRINTERNAZ.^ 
Df ELETTRO 
RADIO - BIOLOOIA^ 


(Photo—U.P.S.. P.u»s.> 


Italy pays a tribute to the man who inspired Volta, 
Ampere and other scieRtlst*pioneers by issuing a 
postage stamp in Galvani's honor. His life spanned 
the period between the years 1737 and 1798; he died 
in Bologna, Italy, where he was born. 


FROG’S LEGS MARK RADIO- 
ELECTRICAL EPOCHl 
It was only l)y chance, so it seems, 
that he was brought, on November 6, 
1780, to discover what was later named 
“Galvanism", which consists in produc- 
(Continned on 364) 





NEW 20-tube set introduces 
DISTORTIONLESS 
A.F. EXPANSION 

This description, exclusive to Radio-Craft, of an improved- 
type expander is of unusual interest to sound specialists. 

PAUL P. SMITH iiiiiiiiiitMiiiiiimiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiinfiiiiirtiiiiiiiiiiiiiiiiiiiiHiii^ .. 



This Midwest set has the new expander. 


A t the present stage of the art, 
radio reproduction has reached the 
point where it is difficult to make 
any major improvements in tone quality 
or in the control of tone. 

All tone frequencies which are broad¬ 
cast by the present day radio trans¬ 
mitters are received and reproduced by 
the modern high-grade receiving set. In 
spite of this fact there are very few 
people who could he deceived into be¬ 
lieving that reproduced music is exactly 
the same as the original! The one final 
improvement in produced music, to make 
the illusion perfect, is to extend the 
dynamic range. 

SYMPHONIC ORCHESTRA REQUIRES 
“DYNAMIC RANGE" 

A symphony orchestra is probably the 
best example of an exceptionally large 


dynamic range requirement. The usual 
symphony audience experiences change 
in volumes from passages so soft that 


it requires absolute quiet of the audience 
to be heard, to passages so loud they 
(Coyifinued on page 364) 



Fig. I, Electronics reproduces (D) old-style vol. control’s odvantages (A). 
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"LEARN-BY-EXPERIMENTING" 

BEGINNERS' PRACTICAL RADIO COURSE 



Fig. A. The author, preparing to test the completed power supply (prior to 
turning on power) with the aid of a neon tube and loudspeaker. 



Fig, B. Appearance of the completed power supply. The upper knob bn the 
right controls the variable voltage output. The lower knob is the 

off*on switch. 



Fig. C. Under-chassis view of the power supply. 


EXPERIMENT No. 3 

THE POWER SUPPLY 
AND 

HOW IT WORKS 

New way of learning radio!—You learn basic 
principles while building useful radio units. 
The lessons are directed by a man well 
fitted for the task ... a radio instructor. 

CONDUCTED BY 

SOL D. PRENSKY iiiiiiiiiuiiiiiiMiiiiiiiuiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiMmiiiiinuniMi 

T HIS EXPERIMENT is the 3rd of a series constituting 
a course of vocational radio instruction, wherein we 
emphasize ‘‘learning by doing*' and the use of inex¬ 
pensive, easily-available constructional material. 

While this Experiment is a unit in itself, it is well to 
call attention here to the list of text book suggestions (given 
in Experiment 1, October issue) to supplement the practical 
work. This is essential for a thorough understanding of the 
principles which are pointed out in the Experiments. 

NOTE TO BEGINNEIiS—Terms in this article that seem 
strange to you will be found described in detail in the pre¬ 
ceding Experiments. (It would be a waste of space, that 
could be more profitably devoted to discussion of newer 
items, to repeat the previously-published, more elementary 
information.) 

In conaklering our topic for this time, 'namely. Power Sup¬ 
plies, one point stands out as a matter of first impoy'iance, 
namely, that of hnoiviny the right way io handle or even to 
touch the power unit. 

It would be wise that beginners show the same good sense 
in this respect as that shown by a renowned movie-director 
who was famed for his versatile knowledge of all of the many 
angles that go into making movies. “What do you know 
about electricity?”, he was asked. Replied the famous man, 
“Enough to leave it alone,” Many are the men who handled 
an electrical circuit under the wrong conditions, that later 
wished they had known as much! Particularly is this true 
in power supplies, where wo commonly encounter voltages 
of 250 up to 400 V. While this is still below the fatal voltage 
of the 3rd-rail, it is still high enough to he capable of giving 
a nasty shock, and to warrant our great respect for the 
simple means that we will learn to avoid its sting. 

The purpose of the power supply, in general, is to furnish 
electricity of various amounts of voltage and current for 
the operation of the vacuum tubes. The supply is best con¬ 
sidered in 2 parts: (1) the “A” supply to heat the filaments 
or heaters; and (2) the “B” supply to furnish voltages for 
the plate current. These 2 are all that are generally neces¬ 
sary, as the voltages for the grid circuit (“C^* supply) are 
usually produced in the set itself by means of resistors 
through which the plate current Hows, 

The power supply may he in the form of batteries or 
a unit operated from the 110 V. socket. While the supply 
from batteries can be used with any type tube, since the 
batteries furnish pure direct current (D.C.), yet the re¬ 
quirements of modern sots for voltages around 250 V. and 
for relatively large currents make the use of batteries in 
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such cases entirely impractical. Even for apparatus re¬ 
quiring less power, the great inconvenience and expense of 
replacing the batteries as they run down has led to the 
wide use of the “socket power supply”, and heater-type 
tubes, wherever possible. 

The power available at the home socket is, in the majority 
of cases, 110-V. alternating current (A.C.). We will, there¬ 
fore, confine our attention to this type of A.C. power supply, 
which, in modified form, is also called a “ eliminator** 
(in which case it lacks the “A” supply) or a power pack 
(when it is incorporated in a radio set as an integral part). 

PRINCIPLES INVOLVED 

The problem presented is to convert the original 110 A.C. 
line voltage (which includes 105 to 120 V. A.C.) into low- 
voltage A.C. for the heaters, and high-voltage D.C. for the 
plate. In this ease, the heater voltage is to be 0,3 V. A.C. 
and the plate voltage from 90 to 250 V. D.C. The 3 funda¬ 
mental types of current namely, A.C., D.C., and pulsating 
D.C. (mentioned in Experiment No. 2), are here again 
involved, so it will be well to start first with the image of 
the altemating current waveform as shown in Fig. IB. 

Here we see that during the first l/120th-second, the 
current rises to a peak in the positive direction and then 
drops to zero. During the next l/120th-second, the current 
rises to a peak in the negative (opposite) direction and then 
returns to zero again. These 2 intervals constitute “1 cycle** 
and each cycle is repeated 60 times each second; thus giving 
rise to its designation, as 60-cycle alternating ciirrent. It 
will thus he seen that alternating current (A.C,) is always 
changing its value and direction of flow. Hence the term 
alternating** current. 

The change (or step-down) of this 110-V. A.C. line, to 
6.3 V. A.C. for the “A” or heater supply, is accomplished 
by power transformer P.T. where we feed the 110 V. A.C. 
into the primary and take off the lower voltage from one 
cf the several secondary windings—one having fewer number 
of turns. The proportion of turns is such that this secondary 
has only about 1/17 the number of turns as the primary, 
or, expressing the same thing in another way, the step-down 
ratio is 17 to 1. The voltage obtained from this secondary 
is then about 1/17 to 110 V. or 6.3 V. 

The change from the 110 V. A.C. line to 250 V. D.C. for 
the "“B” or plate supply involves 3 steps: 

1st—The 110 V. A.C. is stepped-up** to a high-voltage 
AC. 

2nd—This high-voltage A.C, is changed (“rectified”) to 
pulsating D.C., as shown in Pig. IC. 

3rd—This rectified or pulsating D.C. is smoothed out 
(filtered) to “pure” (or very nearly pure) D.C., as shown 
in Fig. ID. 

"VOLTAGE STEP-Ur AND "RECTIFICATION" 

The first part of this process, stepping-up**, is accom¬ 
plished in the same power transformer, P.T., where we 
have the original 110 V. A.C. in the primary. We take off 
about 600 V. A.C. from the high-voltage secondary, which 
has a step-up ratio of roughly, 6-to-l. The resulting 600 V. 
obtained in this way is still alternating. 

In the second part of this process, edification**, it is 
necessary to convert the 600 V. A.C. to direct current that 
does not change its polarity, since the plate of the radio tube 
must always be positive. 

(Continued on page 376) 



























































































A well-planned and equipped sound-on-fllm recording studio. (Arrow 
indicates "8-batr‘ mike.) 


HOW TO CONDUCT 

A SOUND-ON-FILM 

RECORDING STUDIO 

The author—formerly a commercial opera¬ 
tor and radio Service Man, and now record¬ 
ing engineer for a New England movies 
studio—tells you how to make your own 
talkies. 


PRINCIPLES OF RECORDING 


I. QUEEN 


iiiniiiiiiiiiJiiijiimiinitiiiiiiiiiiiiiMMiiiiiiitriiiiiiiiiiiiiiiiiiiiiiiiiii 


PART IB 


F undamentals of ordinary types of sound-on-ftlm 
recording were discussed, in the preceding Part, in pre^ 
paring the radio man for a relatively thorough under¬ 
standing of film sound recording. The information is 
not only of academic interest, and probable utility in the 
future when television steps to the fore, but may be put to 
practical use immediately, today, in setting up your own 
talkies studio. We now continue with the introductory 
technicalities. 

NOISELESS RECORDING 

One of the problems of sound-on-film recording has been 
that of noises due to scratches, dust particles, pieces of 
emulsion scraped off the film, etc. The noise is, of course, 
especially noticeable during pauses in the sound. A recent 
development called “noiseless recording^^ is now being used 
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Fig. 2. Mechanics of IV.woisefwii •’ribbon”-type, !iCA noiseless "triangle"- 
type, and W.H. mirrophonie recording systems. 


to solve this difficulty. There are several methods in use but 
all use the j)rinciple of blackening out the track (on the 
print) when no modulation is taking place. This means that 
the negative or original film should be transparent. In other 
words, when the modulation takes on a smaller value, they 
vary correspondingly. 

In this way, the track is almost completely black (on the 
print or positive) when no sound is coming over the micro¬ 
phone and dust or scratch marks cannot be projected onto 
the photoelectric cell in the i-eproducer. There are 2 motions 
in the recording unit. One is the rapid variation of the light 
and dai'k scK^tions on the track due to the modulation and 
the other is a slower one which follows the envelope of the 
audio power. 

In the Western Electric system, the valve ribbons vibrate 
about an average position only while the modulation has a 
constant value. When it drops, the average spacing of the 
ribbons is reduced. This does not alfect the quality of the 
sound since a low modulating current requires only a small 
displacement of the ribbons. If the sound source becomes 
stronger, the valves take on a greater average spacing and 
so can accommodate more modulation. In this way it is 
possible to reduce the ground noise approximately 10 decibels. 

Figure 2A illustrates what takes place in this system. 
The valve opening drops with the A.F. power input. At low 
values, where ground-noise might cause difficulty, the nega¬ 
tive will be more transparent and the print will transmit less 
light. The action is similar to that of A.V.C. radio circuits 
where the tube grid voltage not only varies about an average 
grid bias with the incoming signal, but the average bias is 
being slowly varied in accordance with the signal. 

The corresponding variable-area “noiseless recording’* 
takes place as follows. The recording unit consists of a 
triangular section which is kept uniformly illuminated by a 
constant light source and an optical sy.stcm. The section is 
placed in front of the sound slit as in position 1 (Fig. 2B) 
when unmodulated. Here the top of the triangle illuminates 
only a small section in the center of the slit. (This small 
area will develop up black in the negative and be transparent 
in the positive, while the remainder of the track width will 
be black in the positive). 

With a small value of power supplied to the unit, the 
triangle assumes an average position slightly higher with 
respect to the slit. With full modulation the triangle assumes 
a still higher position as at 2. Here half of the track width 
is exposed and the triangle is free to vibrate the maximum 
amount in response to full modulation. Figure 2C shows a 
print (positive) of the RCA “triangle” method of noiseless 
recording. 

ULTRA-VIOLET RECORDING 

This is the latest means of recording and is an RCA 
development. It is designed to overcome certain dilficultios 
of sound-on-film. When a film emulsion is examined under 
a microscope it is seen to be made up of small particles or 
grains. These grains determine the resolving power of the 
emulsion, that is, to what degree of focus a very fine line 
may be photographed. The film movement is 18 ins. per 
(Continued on page 369) 
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NEW CIRCUITS 

IN MODERN 
RADIO RECEIVERS 

The details of the modern radio receiver cir¬ 
cuits that make them "different" from pre¬ 
vious designs are illustrated and described 
by a well-known technician. 

Watch for these dia^ramsy an exclusive 
feature^ in future issues of Radio-Craft, 


F. L SPRAYBERRY 


iiiiiiniiMiiiiiiiiiniiiiitiiHiiiiiiiiiiiiiniiiiiiiMiiiii 


No. 3 


(1) Suppressor! of Mechanical Resonant Peak in Loud 
speaker 

RC.\ Model 812K. A tuned circuit resonant to the natural 
period of vibration of the speaker cone assembly acting as 
a winding on the output transformer as in Fig. lA serves 
to load the output so that signal components of these fre¬ 
quencies will be appreciably dropped in amplitude. 

By virtue of the inherent resistance of this tuned circuit, 
due to iron losses and other causes, it is sufficiently broad 
to effectively flatten the speaker characteristics. It is de¬ 
signed to simulate the 'niechatiical re.^usfance coviponent of 
the mechanical system, thus having the effect of dropping 
the energy to the voice coil in proportion to the acoustic 
rise in output due to mechanical output. 

(2) A.V\C. Controls Control-grid and Suppressor-grid in 
R.F. Stage 

General Electric Models F-81 and F-8G. An R.F. stage as 
in Fig. IB is used only for the broadcast hand in these 
receivers. As the circuit shows, this R.F. tube is provided 
with A.V.C. control of both the control-grid and suppressor- 
grid elements. 

This provides a more acute control lowering the receiver 
sensitivity more rapidly at the start of A.V.C. than is usual 
without permitting detection through cross-modulation. At 
the start of A.V.C. where the signal is small advantage is 
taken here to cut it as rapidly as possible. Better and more 
linear A.V.C. control is thus obtained, 

(3) Uses New Tone Monitor 

General Electric Model F-107. A new application of auto¬ 
matic audio filtering has been employed in some of the 
larger of the late-model G.E. receivers. 

The 2 auxiliary circuits, Fig. 1C, being attached at inter¬ 
mediate points on the volume control R34, the tone com¬ 
pensation depends on the volume-control setting. The sys¬ 
tem provides extended and more uniform low- and high- 
frequency response on strong signals, while for weak signals 
both “highs” and “lows” are reduced for greater in¬ 
telligibility. 

Feedback from the voice coil to the volume control serves 
to reduce harmonic distortion by degeneration allowing for 
greater undistorted output throughout the entire audio 
spectrum. Reduction of “boom” of speaker is also accjuired 
through electrical “damping” of voice coil loaded with this 
feedback circuit 

The double switch, Sw\4, may simultaneously or alter¬ 
nately open or close the connection shown. Four switch 
combinations give control designated as (1) Normal, (2) 
Bass, (3) Foreign, and (4) Speech, 

(I) Unu.sual Regenerative System 

Philco Model 38-11 Code 121. In Fig. ID note that the 
oscillator transformer has 3 windings. To the usual plate 
and control-grid windings are added a 3rd, small winding 
which is wired in series with the I.P, plate circuit, below the 
2nd I.F. transformer primary, for purposes of feedback. 

The plate coil of this 2n(l I.F, transformer is untuned so 
(Continued on page 359) 



Fig, I, Heavy lines in the circuits accent the points discussed in the text. 
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INTRODUaNG- 

"AUDIO-SPECTRUM CONTROL" 

Study this new "A.S.C." method of frequen¬ 
cy accentuation without the use of shock- 
excited resonators, equalizers or lossers. It 
provides a degree of A.F. response control 
heretofore unattained in sound systems. 

A. C. SHANEY niiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiniiiiiiiiMiinmiiiiiiiiitHiniiiitiiiii^ 

that all low frequencies and their corresponding’ harmonics 
are prevalent in the same proportion as those present in 
the oiiginal signal. This phenomenon also applies to the 
hand-pass and hi-pass filter circuit controls (2 and 3, in 
Fig. IB). 

The degree of accentuation of any one of tlie 3 hands 
may be varied by the corresponding band control so as to 
provide an unlimited degree of fle.xibility in controlling 
the over-all response curve. Tliis is clearly illustrated in 
Fig. 1C. A typical, composite curve at given settings of the 
3 controls is illustrated in Fig. ID. 

By manipulating the Threshold Volume control (T.V., 
in the representative 32-\V., class A, beam amplifier. Fig. 2), 
the amplitude of the complete audio spectrum (having any 
band of any predetermined composite curve) may he varied 
by altering a single control. This master control, once 
adjusted, may remain unchanged; in fact, it is shown in 
Fig. 2 as a fixed 10-to-l ratio voltage divider. 

lleretofore, distortionless tone control systems were 
limited to a very narrow bantl equivalent to the resonating 
frequency of the tuned high- or low-pass circuit. 



lOfteS 



uol) 


Fig. A. Locations of A.S.C. components; unit TV is mounted under chassis. 

A udio spectrum control 

—or, as we will usually refer 
to it hereafter in this article, 
“A.S.C.**—may briefiy be defined as 
a system for controlling, within 
wide limits, the relative response 
characteristics of the high, low and 
middle spectrums of an audio-fre¬ 
quency sound reproducing system. 
The A.S.C. (Audio Spectrum Con- 
system accom¬ 
plishes a iiumher of useful purposes, 
as fo”')v. 

(1) Restores the high frequencies 
lost in recording. 

(2) Suppresses natural resonating 
frequencies of audio transformers, 
loudspeakers, microphones and pick¬ 
ups. 

(3) Eliminates boom in ess. 

(4) Squelches feedback. 

(5) Accentuates weak low, middle, 
or high frequencies without the us‘ 
of shock-excited resonators, equal¬ 
izers, or lossers. 

(6) Provides a degree of flexible 
A.F. response control heretofore un¬ 
attained. 

The need for such a system has long 
been felt. Proof of which may be 
found in a hundred-and-one attempted 
methods for securing this flexibility of 
control, 

GRAPHS SHOW ADVANTAGES OF BROAD¬ 
BAND AUDIO-SPECTRUM CONTROL 

Conventional tone control circuits 
provide for a degree of high- or low- 
frequency compensation as illustrated in 
Pig. lA, Regardless of whether either 
the “highs** or “lows** are accentuated 
it will be noted that, because of the 
slope of the accentuation curve, all fre¬ 
quencies are not amplified equally. This 
condition introduces am]ilitMde distor¬ 
tion, With a hroad-band control sys¬ 
tem such as here described the entire 
low-frequency spectrum may he evenly 
accentuated, as shown at 1 in Fig, IB 
(over any pre-detennined band) so 
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I. Compardtive frequency-response characferistics of A.S.C. versus previous types of controls. 
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Fig. 3. Schematic circuits of the A.5.C. filter •lements shown pictorially in Fig. A, Formulas for finding values appear in text. 


LIMITATIONS OF PREVIOUSLY AVAILABLE OR 

■■NON-A.S.C.” CIRCUITS 

The predominant disadvantages of each type of circuit 
becomes readily apparent when one analyzes the elTects 
produced by the following existing types: 

(a) Tone Control—Random high frequencies are (usually) 
cut off. 

(b) Bass Booster—Maximum bass compensation takes 
place at some natural (resonant) frequency of the 
tuned system. Flat response cannot be maintained 
over a given band. 

(c) Equalizers—Cannot be controlled within wide limits. 
Flexibility of control and response is definitely limited 
by the pre-assigned characteristics of the equalizer. 

(d) Compensators—Provide for varying frequency re¬ 
sponse characteristics at different levels. Operation 
control is limited and subject to conditions outlined 
under Bass Booster. 

(o) Lossers—Utilize an anti-resonant circuit providing 
maximum attentuation at the anti-resonant fre¬ 
quency. Flat response losses cannot be maintained 
over a wide band. 

(f) Resonators—Are as a class similar in circuit, design 
and performance to bass boosters, compensators, 
equalizers and lossers. These are all subject to shock 
excitation —a condition which brings about the per¬ 
sistence of resonant signal frequencies after the 


original signal dies away. This effect adds boominess 
to bass and is often referred-to as “false bass.” 

(a) Tone controls, (b) bass boosters, (c) equalizers, (d) 
compensators, (e) lossers and (f) resonators, have con¬ 
tributed a great deal toward the improvement of frequency- 
response chaiacteristics encountered in commercial ampli¬ 
fiers and associated accessories; however it has become evi¬ 
dent that there are definite limitations in the application 
of each type circuit which greatly restrict its usefulness in 
practice. 

Fundamentally, the major limitation is that no method 
has heretofore been perfected which will provide for ade¬ 
quate audio-frequency control over a continuous, pre¬ 
determined band. 

From the foregoing, it is evident that the problem of 
adequate frequency control has not been solved in com¬ 
mercial amplifiers. 

WHY USE A FREQUENCY-RESPONSE CONTROL IF AMPLIFIER 

RESPONSE IS "FLAT"? 

Why should it be necessary to provide a high-fidelity 
amplifier with a suitable method for controlling its response 
characteristics? 

The answer—in 5 parts—can be found in searching for 
the reason which necessitated the use of the amplifier and 
its associated accessories—i.e., for the reproduction of sound 
in either a natural or pleasing manner. 

(Continued on page 381) 



Fig. 2. Diagram of representaflve 32-W. beam power amplifier utiliiing A.S.C. The audio-spectrum control portions of the circuit are shown in heavy lines. 
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The new “anti-static” loop antenna that permits 
constant reception of directive radio beam signals. 


S AFETY IN FLYING, parliculurly in these 
days of “blind” navigation in which the pilot 
may not see the sround from tlie time he 
leaves an airport until he arrives at his dvstina- 
tioiii owes much to radio. Aviation, not content 
with utilizing available facilities, has contributed 
greatly, in research, to solving problems in radio 
reception that are universal. One of these is 
static which the author discusses from many 
angles. 

METEOROLOGICAL ASPECTS 

All atmospheric static results primarily from 
disturbances in the electrostatic held which sur¬ 
rounds the earth. While the theoric.^ regarding 
these disturbances are not entirely complete, the 
following viewpoint will be of assistance in under¬ 
standing the problem : 

We can assume that the earth is a huge ball 
floating in free space. As such it gathers an 
electric charge which is stored in the atmosphere 
w’hich surrounds it. The charge near the surface 
is normally about 35 volts per foot of altitude. 
This tapers otT as the atmosphere becomes thinner 
with altitude until at 20.000 ft. it is only aliout 
15 V. per foot. (The total voltage Ijetween the 
earth and the outermost reached of the atmosphere 
has been estimated at about 1.000.000 V.) 

As long as this charged atmosphere remains 
evenly distributed, a plane may fly through it 
without suffering from static interference. After 
taking ofT it rises slowly enough to allow the 
charge on it gradually to build up until at 20.000 
ft. it would be charged to al)Out 300.000 V. with 
respect to earth. It would be charged at zero 
volts with respect to the atmosphere immediately 
surroumling it. 

The air .‘surrounding the earth is not normally 
in equilibrium due to the action of the sun. The 
sun’s rays heat portions of it unequally and cause 
it to rise. As it rises, the electrostatic field bt‘- 
comes distorted but under average conditions 
readjusts itself and retains a reasonable e<)uilib- 
rium. The rising air. however, brings up moisture 
which condenses to fog and form*i clouds. 

If the fog forms slowly the electrostatic charges 
on particles retains a reasonable distribution. If 
it forms rapidly due to turbulent air citirents, 
the water droplets are churned about. Since the 
electrostatic charges remain on the droplets, 
they are also churned about and the cloud be¬ 
comes unstable electrostatically. Lightning will 
occur if sijflicicnt elTCtrostntic instability results, 
thus forming the usual thunderstorm. 

When water droplets are carricil about by the 
wind in a cloud they arc usually split up into 
larger and smaller units. Tests indicate that the 
large droplet is usually positive wliile the fine 
sjjray which is separated from it hy the wind 
is usually charged ^ieftatively. There is consider¬ 
able (luestion as to whether the mechanical action 
of splitting the droplets produces the difference 
electric charge or whether the difference in 
charge results from the fact that the fine spray 
usually is carried upwar«l while the heavier <lrop- 
lets are carried downward. If the charge is due 
to the different mechanical position of the two 
types of droplets, it would seem that their posi¬ 
tion with respect to the earth’s electrostatic field 


"SNOW STATIC" 

BEING BEATEN BY 

"FLYING LABORATORY" 

If this article whefs interest—by showing the extent and 
importance of just one phase of radio engineering de¬ 
signed fo make flying safer—in aviation-radio as a vocation 
we will feel amply repaid in having selected this story for 
Radio-Craft readers. Much as we would like to, space does 
not permit us to print the entire story in one issue or even in 
two. This article, then, is Part II of the series. 


H. M. HUCKE 
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PART II 


could produce a difference in charge. There is 
good possibility that diffei-ently-charge<l droplets 
rer^ult from the combined action of the several 
theories rather than by any one single method. 

THE THEORETICAL ’’SIMPSON CLOUD” 

The general theory of thunderstorm formation 
has been described by Simpson in England and 
gives n good picture of the situation and may be 
obtained from any standard text on meteorology.* 

Actually, the cloud Ls the result of rising air 
entering a cooler portion of the earth’s atmos¬ 
phere. Considerable turbulence results in the 
rising portion of the cloud aiul water particles 
are often carrie<l upward an<l fall back into the 
rising current a number of times. If the churning 
action goes on for a suflicient length of time the 
water droplets may be built up Into large-size 
hailstones. When their weight becomes great 
enough so that the rising air can no longer sup¬ 
port them, they fall out of the cloud as hail or 
rain. This churning action produces a turbulent 
distribution of electric charges on the droplets in 
the clouds. If "-'c were to fly through such a 
cloud we should theoretically record a gradual 
charge from positive to negative as the charged 
areas are pai^sed. 

Actually the theoretical “Simpson cloud” never 
exists ill nature. In the cour.se of our work we 
flew through and recorded the voltages in about 
50 clouds. Some clouds were entered in a num¬ 
ber of iliffercnt ilireetioiis and at different alti¬ 
tudes. Of intei«st is the fact that the distribution 
of charged droplets in a cloud is vastly more 
random than the theoretical Si»i|WO« cloud in¬ 
dicates. Our flights indicate that the interior of 
a cloud is in constant motion and consequently 
the chargeil droplets are undergoing continuous 
change of position. The flight tests further in¬ 
dicated that if any comparison of antennas is 
to be of value it must be made by having the 
antenna on the same aeroplane and switching 
from one antenna to another in a second or less. 
Such switching back and forth between 2 an¬ 
tennas must be repeated many times before com¬ 
parisons can be trusted. We obtained niost useful 
results ill the larger clouds. 

STATIC CLOUDS ARE OF 2 TYPES 

From a mcteomlogical standpoint there are 
roughly 2 types of clouds in which static will 
be formed. The first is the simple varm-air 
t humic reload formed by the rising of moisture 
on a hot summer day. The second is formed by 
2 air masses of different temperatures coming 
together and forming an air-mass "front" Either 
type varies widely in the amount of turbulence 
and lightning does not necessarily result in every 
case. Even though lightning does not occur, the 
turbulent mixture of plus- and minus-charged 
snow, rain, or ice particles is present. 

The warm-air type of thuntlercloud ttsuully 
reaches its maximum early in the afternoon and 
begins to subside as the sun goes down. The 
cloud generally begins to spreail out in the eve¬ 
ning and the updrafts are less violent. When in 
this condition it is satisfactory for flying and 


♦Humphries’ “Physics of the .Mr.“ 


will give good snow-static areas for test purposes. 
The static usually disappears before midnight. 

The "front” type of cloud persists on through 
the night and will show static areas at prac¬ 
tically any time. In w'inter, the “fronts” cover 
areas hundreds of miles long and are most 
tiX)ubIesome from a radio flying standpoint. Sum¬ 
mer thunderstorms may be avoided by flying 
around them but this is inipractical for the win¬ 
ter air mass fronts. In mountainous country, air- 
mass niovementa iire usually broken up into 
secondary turbulent areas over the crests of the 
mountain ranges. These turbulent areas also 
usually contain charged moisture particles. 

Whenever the line of the nir-mass front lies 
at right-aujiles to the line of flight the static area 
is traversed in a short time. When the front is 
parallel to the line of flight the plane may be in 
the static area for several hours. This is the condi¬ 
tion which constitutes the greatest hazard to 
ra<lio navigation. Since the air-mass front h* 
Tisually not perpendicular to the face of the earth, 
but lies in a horizontal plane like n thin slice 
of cake, it is possible to avoid the static area by 
changing altitude. This is a proldem in which 
our meteorologists can advise the pilot and thus 
assist him in remaining in static-free arc.as. 
Considerable ilata must be gathererl on this sub¬ 
ject before consistent predictions of static areas 
can be made. 

THE GENERATION OF STATIC ON THE 

plane 

If a plane slowly climbs up through a cloud 
in which the charged droplets are uniformly dis¬ 
tributed and in electrostatic equilibrium no 
snow-static disturbance is heard in radio recep¬ 
tion. As it climbs, however, it must rise from an 
area of one charge to an area of greater charge 
with respect to the earth. The plane is, in effect, 
a large metal body which may have on its sur¬ 
face an electrostatic charge in the same manner 
as the earth has a charge. The charge in the 
atmosphere imme<liately around the plane must, 
therefore, gradually increase as it climbs upward 
and decrease when it glides downward. 

With u sharp 2-ft. steel point projecting from 
the rear of the plane, discharges up to 10 or 15 
microamperes have been measured while ascend¬ 
ing Or descending through charged fog particles. 
No static was heartl in this condition. As long 
as the charging and discharging of the plane 
does not exceed a certain rate no static is heard. 
Since there mu.st be a difference of potentials 
between the plane and surrounding atmosphero 
before discharge can take place, it is ajiparent 
that the plane’s potential must exceed a certain 
value before static is heanl. 

In such a condition the 40-ft. short-wave an¬ 
tenna on top of the plane gave no poticcable 
static in the shortwave receiver until a continuous 
current flow of 2 microamperes was exceeded. The 
receiver had a ^>-meg. resistor across the antenna 
input through which this current flowed. The D.C. 
voltage drop across this resistor wa.s therefore 
1 V. but the ripple superimposed on this D.C. 
voltage must have been only a few microvolts 
if it was of a random nature. Thus the noise in 
(Continued oti page 375) 
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RECENT APPLICATIONS 
OF THE "ELECTRIC EYE" 

A laboratory professor, on the faculty of a famous univer¬ 
sity, tells you in abbreviated description how new electronic 
developments are being applied in many important ways. 


K. GUENTER 
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PART II 


L ast month, in this well- 

presented, highly enlightening 
treatise on the application of 
photoelectric cells to scicntiMc 
fields other than radio (specifically— 
chemistry, biology, physiology, etc,), we 
told you about various types of photo¬ 
cells; and in addition a few of the appli¬ 
cations that their specific characteristics 
made purely convenient. 

For instance we described the bar¬ 
rier layer or rectifier photocell and how 
its operation is based upon the Becqnvrel 
effect; we also described the glass en¬ 
closed or gas-filled photocell which de¬ 
pends for its operation mainly upon the 
Hallicaches effect. In discussing the 
practical applications we told you about 
the automatic electrophotometec; Dr, 
Lange’s photoelectric colorimeter, an 
easily-constructed home-made instru¬ 
ment, automatic titration apparatus, 
and the Nicolai method of utilizing the 
PE. cell to observe life processes. We 
now continue with a further discussion 
of electronic developments which prob¬ 
ably will be new to the average 
technician. 

ADDITIONAL APPLICATIONS OF THE 
fHOTOCELL 

Differentia! Photometer. By a simple 
procedure a rectifier cell may be con¬ 
verted into a differential-type cell, 
G, A. Millikan sh<>\vs how such a cell 
can form the nucleus of a ‘‘colorimeter” 
which in his own words “is relatively 
cheap, simple, and quick to use, can be 
adapted to very small quantities of 
fluid, and has a linear calibration 
curve.” 

The surface of the copper—copper- 
oxide cell (Fig. 3A) is divided into 2 
halves by a scratch along one diameter, 
3Lnd the terminals rest lightly on the 
metallic film, one on each half. The cell 
measures directly, and without driving 
potential, the difference in the amount 
of light striking the 2 halves. 


Two suitable filters (Wratten gelatine 
filters) of complementary color are 
fastened in front of the cell. They are 
shifted from side to side until the 
galvanometer is brought to a convenient 
balance point during calibration. The 
adjustment is so made that the 2 end¬ 
points give deflections which are about 
symmetrical, relative to the zero point. 
This use of a balance system simplifies 
operations, and reduces to a minimum 
the effects of fluctuations in the in¬ 
tensity of the light source. A cheap, 
robust galvanometer is used: sensitivity, 
10-’' amp.; resistance, 800 ohms; period, 
1.2 sec. 

The Time Machine—Hartridge and 
Houghton Method, This is not exactly 
like the famous product of H. G. Wells’ 
fertile imagination, but in both in¬ 
stances the operator enjoys the privilege 
to choose the time scale at his con¬ 
venience. Suppose you wish to study a 
chemical reaction (in blood pigments, 
for instance) which is complete within 
1/1,000th of one second. Any ordinary 
method of measurement available in the 
laboratory would be hopelessly too slow 
for this purpose. 

The principle of the “flow method” 
has been successfully applied by Hart¬ 
ridge and Roughton to the study of 
blood pigments. Look at Pig. 3B: The 
fluids V and R, containing the 2 sub¬ 
stances which are to react, are pressed 
into the mixing chamber. Mixing is 
complete within about 1/1,000-second. 

The mixture streams upwards 
through the observation tube. It is ap¬ 
parent that the distance of a given point 
on this tube from the mixer corresponds 
to a certain time after mixing, depend¬ 
ing upon the rate of flow. If the latter 
is known this lime interval can be read¬ 
ily determined. By moving the photo¬ 
electric colorimeter up and down the 
observation tube and taking measure¬ 
ments at a number of points, the time 
(Coiitinued on page 375) 



Fig. 3. A, the Differential Photometer; B and C, 
photoelectric machines for determining the elapsed 
time of chemical reactions; D, a Recording Re¬ 
action Meter; E, an "Inlectlon gun" used with the 
Reaction Meter. 



Fig. 5. Reactions: A—dye and water; B^blood Fig. 4, Circuit, recording and reaction meter (see 
(pigment) and peroxide. Fig. 3D, 3E, and Fig. 5). 
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FIRST PRIZE. 

.$10.00 

SECOND PRIZE. 

. 5.00 

THIRD PRIZE... 

. 5.00 

Honorable Mention 


EXPERIMENTERS: Three cash prizes will 

be awarded for 

time- and money-saving ideas. Honorable 

mention will be 

given for all other published items. Send in 

your best "kinks"! 


SHORT-CUTS 

IN RADIO 

iiiit]iiiiiiiiiiiin!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim?HiiiiMniiiiiiitt?fiiiiminiiiiiiiittiiiiimtiT!i>iM!iim‘iMiMiiiniiiiiiiiiiiiiimr.ii 



Fig. I. Scheme for checking ’“intermittent" set faults. 

FIRST PRIZE—$10 

I NTERMITTENT CURRENT FOR SET TEST- 
ING. A very good auxiliary test for sets just 
repaired in the shop is to connect an ordinary 
heavy-duty flaither in the line to the set. for a 
period of an hour or more, as shown in Fig. 1. 

I have been using this test for some time and 
have found a number of condensers, etc., which 
break down under this test. These units \voul<l 
have broken down shortly in the customers’ 
homes. 

If figures were compileil. they woukl probably 
show that a very large percentage of all set 
breakdowns occur either when closing or open¬ 
ing the power switch, the resulting surge being 
responsible for this condition. 

Stanley Davis, 

Vawcoutter, /f. C.. Canada. 


SECOND PRIZE—$5 

P HONO PICKUP MAKES MICROPHONE! 

A usable though not very sensitive microphone 
is easily improvised from a standard phonograph 
pickup, which is not harmed-—and iiulecd. need 
not even be removed from the set—for the 
operation. A handy stunt, to say the least, if a 
regulation microphone for a headphone or extra 
loudspeaker) is not available. 

A 2*4->o. disc of light but rigid metal hiis its 
edge soldered to a length of stilT brass or copper 
wire of the same diameter as a phonograph 
needle. (See Fig. 2.) The wire is then clipped 
short, so that when it is inserted in the pickup’s 



needle holder, the edge of the disc just clears 
the pickup. The plane of the disc should be in 
the same direction as the armature in the pickup ; 
that Ls. at right-angles to the width of the 
pickup head. 

(Another means Of fastening is to solder the 
wire at the center of the disc, and to make a 
right-angle bend in it about V^-in. from this 
point, running it from there to the pickup, as 
described. In the latter case, best results will be 
obtained if the disc is about ins. in dia., 

and is supported around the edge.) 

If used with a regular recording amplifier, or 
a high-grade P.A. amplifier, euiiippeil with high- 
an<l low-frequency tone controls and having 
sufficient gain to operate from crystal, condenser, 
dynamic or velotron output, considerably better 
operation may be obtained : greatly improved 
tone quality is then readily achieved. 

C. O. Jones 


THIRD PRIZE—$5 

H ome-made set dials, in making dials 

for receivers, meters, etc., the idea shown 
in Fig. 3 will enable you to have a neater job 
than can be secured in the ordinary way. 

Make n master dial, calibrating as desired (this 
may be merely a sketch), then enlarge to scale, 
on Ilristol l)Oard, to 12 ins. or more, and draw 
as carefully as possible in India ink. Take the 
drawing to a photographer, having him make a 
negative; and then prints, w’ith the portrait 
camera, to the size you want, on heavy paper. 
A sample dial I made this way for an all-wave 



Fig. 3. Make your own all-wave dial to suit. 


receiver is illustrated; the original was lOV^ ins. 
in dia. 

(A simpler scheme than using a photograph 
would be to get a "glossy photostat.” This idea 
has been mentioned in past issues of liadio-Craft 
in connection with other types of panel 
escutcheons.— Editor) 

D. r. Hartley. 

Jasper. Alberta, Cayiada 


HONORABLE MENTION 

A MULTI-TAP SWITCH FROM OLD VOL- 
UME CONTROL. A good sw’itch may be 
easily made from an old Frost potentiometer by 
removing the resistance element and drilling as 
many circumference holes as needed for taps. 

Roundhead screws ground flat on the top (and 
concave if possible) are usetl as taps. 

Remove the contact arm and cut it back as 
indicated in the sketch. Fig. 4. This will allow 
the contact point to slide back further to clear 
the heads of the screws. Stops may be niade by 
bending the small pieces of metal used in the 
original control to hold the ends of the resistance 
element. 

Fred Robttscher, 

(Radio \y 2 IIE) 


HONORABLE MENTION 

R epairing loudspeaker spiders, in 

cases where dynamic loudspeaker rattle is 
caused by fatigue of the spider or some similar 
(Continued on page 371) 



OLD FROST 

potentio¬ 
meter WITH 
resistance 
Strip re¬ 
moved. 


DRILL AS MANY ARM^Ai*^ l J 
HOLES AS TAPS inD lCA?EO > 

NEEDED. ROUND- 'oy 

HEAD SCREWS ground J [ 

PLATBAND CONCAVE. 




Fig. 4. Another version of the switch-from-potentio- 
meter idea. 


Fig. 5. An anti-rattle idea that increased loud¬ 
speaker life. 


Fig. 6. A trip to the junkyard, and the use of this 
kink, saves dollars. 
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HOW TO BUILD 

THE "ALARMCLOCK" 
WALL-RADIO SET 

In this Part the author tells how to build the cabinet; and 
how to add the intercommunication feature. This feature 
was incorporated in the design at the suggestion of R. D. 
Washburne, who collaborated on the design of the set. 

N. H. LESSEM iiiiiiiiiiiiitmiiiitiiniiMntiiniiiiiiiiiiiitiimniiiiiiiiiiiiiiiiiiiiiMiiiiimiiiiiiiiimM^ PART II 


L ast month we discussed the con¬ 
struction of the chassis of this 
luxurious (but hiprhly practical) 
radio receiver “pegrged” the “Alarm- 
clock” Wall-Radio Set. Now we will de¬ 
scribe the construction of the cabinet, 
how to add the intercommunication fea¬ 
ture and how to connect the time-clock 
to automatically operate the radio set 
and other electrical apparatus. Each 
item will be discussed only briefly since 
the constructor will not be held strictly 
to the author^s specifications. The cab¬ 
inet, for instance, can be shaped to any 
desired pattern or built to match the 
livintf-room furniture instead of the 
bedroom as was the author’s; or the 
intercommunicator can be made to oper¬ 
ate between the living room and the 
garage instead of the bedroom upstairs 
and the kitchen below; ... so here goes! 


THE CABINET 

All the measurements necessary to 
build the cabinet are given in Fig. 2. 
The design was intended to be old- 
colonial, but what it actually is we don’t 
know. The wood is solid maple, %-in. 
thick, except the front panel which is 
(Continued on page 358) 




NEW 15-W. AMPLIFIER 

FEATURES 

HIGH GAIN, LOW HUM LEVEL 

This amplifier description meets repeated requests for 
construction data on a low hum, medium-power amplifier. 

(7. K^cL. OOLEuiiiiiiiiiiiiiiiiniiiniitiiiiiiiiiitiiiiMiiMiiiRiiiiiiiiiiitiiiiitiiiiMiiiiiiiHHiiiiniiiiiiiiiiiiimiiiiiiiiiiiiiiiiMiiiiiiiiMMiiii 


I T IS COMMON KNOWLEDGE that 
the main job of an amplifier is to 
increase the mean power level. How¬ 
ever, this particular function of the 
amplifier is satisfactorily accomplished 
only, when in so doing, true high fideli¬ 
ty, low hum level and low distortion are 
also characteristics of the amplifier. In 


addition to these characteristics the 
modern amplifier must be a high-gain 
unit in order to accommodate crystal 
and velocity microphones. Such an am¬ 
plifier is the “Stentorian” 15-W. unit, 
about to be described. 

The general characteristics of the 
amplifier are: 





Fig. A. 15-W. hl-gain, low-hum-l«v«l amplifier. 


Output . 15 W, 

Number of stages. 4 

Gain from crystal mike.120 db. 

Gain from D.B. mike.107 db. 

Harmonic content at 15 W. 2\^% 

Hum level at full output. -Sdb. 


The use of a high-gain amplifier sim¬ 
ply means that all disturbances will be 
amplified along with the signal. Hum 
pick-up and line noise, which would be 
unnoticeable in a low-gain unit show 
up and are most annoying in an ampli¬ 
fier of this type if they are not properly 
squelched at the very outset. Conse¬ 
quently, it is mandatory that the input 
leads be well shielded and that this 
shielding be well bonded to the common 
ground 

(Continued on page 362) 



Fig I, Schematic diagram of the amplifier. Ail operating voltages necessary for testing are given. 
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THE LATEST 
RADIO EQUIPMENT 


This department brings to you each month the 
newest developments in electronic, radio and 
public-address equipment. Aggressive tech¬ 
nicians use this department to keep posted on 
the newer and better ways of doing things. 





Add-on unU af right acts as vernier. (1497) 


New p.A. amplifier is "streamlined/' (1501) 




A veritable service shop. (1502) 





New "super-analyier." (1498) 




Special interphone mike. (1499) 



Replacement electrolytics. (1500) 


DIELECTRIC-TEST ADAPTER 
FOR THE Q-METER (1497) 

A STILL prreater desfree of ac¬ 
curacy in the nieaj^urcment of 
Q. Tpower factor or dielectric con¬ 
stant ot insulatinj; materiaU (quartz, 
for instance) and small condensers 
within the frequency range of 100 
kc. to 10 megs., and ordinarily pro¬ 
ducing circuit changes of only 2%. 
is provided by ttie type 106-A Di¬ 
electric Unit here shown in use. 

The Dielectric Unit becomes sub¬ 
stantially a vernier wben used in 
combination with the well-known 
Q-meter {Radio-Craft, January 
1037. item No. 1230. pg. 415) which 
it matches in general appearance. 

The 50-microampere meter of the 
dielectric-test adapter permits ex¬ 
panding the normal scale of the 
Q-meter proper to approximately 4 
times normal. 

NEW SUPER-ANALYZER 
(1498) 

(The Clough-Brengle Co.) 

H ere is a test instrument that 
is “super’* not only with re¬ 
spect to its ability to test Rui>er- 
heterodynes but also becau-ise of cer¬ 
tain design features and test ranges. 

The term “functionalized sw itch¬ 
ing’’ is used in reference to the 
means of positive-contact rotary 
switches that dispense with pin-jacks 
and binding p(»sts; full-open-face 
etcheil scale permits all A.C. ranges 
to be read on the same scale thereby 
avoiding confu.sion incident to Use 
of 2 or 3 dilTcrent A.C. scales en- 
gravetl on the same meter dial. 

All circuits are designed to main¬ 
tain accuracy with temperature 
changes. 

The D.C. voltage ranges are: 3.5. 
7.0. 35, 110, 350. and 1.100 V. at 
20.000 ohms/volt. A.C. ranges i same, 


with the high sensitivity of 7,000 
ohms/volt. Ohms scales: 0-3,000, 
0-30,000; 0-3 megs., and 0-30 meg.s. 
Decibel ranges: -14 to -h^l db., 
using 5 multipliers. The minimum 
db. re.sistance of 35,000 ohms per¬ 
mits bridging of high-impedance 
audio circuits with negligible error. 

This (model 120) instrument is 
completely shielded- Supplied with 
test leads. 


INTERPHONE-TYPE 
MICROPHONE FEATURES 
GRIP-TO-TALK SWITCH 
(1499) 

A communtcattons-t y r e 

microphone e.^pecially designet! 
for use in the better types of inter¬ 
phone systems incorporates a grip- 
to-talk switch. A light grip on the 
standard will cut the microphone in; 
releasing grip cuts unit out. A type 
1)-101 crystal microphone, but hav¬ 
ing improved fretiuency response 
particularly suitable for interphone 
service, is u.'^etl. Incluflea an 8-ft. 
length of rubber-covered cable. 


NEW LINE OF UNIVERSAL 
REPLACEMENT ELEC¬ 
TROLYTICS (1500) 

(Cornell-Dubilier Electric Corp.) 

A DIO SERVICE MEN will be 
glad to learn of the new type 
UM aeries of universal replacement 
electrolytic condensers, for .A.C.- 
D.C. sets, recently announced. These 
condensers were devclopc<l to elim¬ 
inate the previous great expense to 
Service Men in slocking exact dupli¬ 
cates. and the time consumed in ob¬ 
taining them. It is said that any 
A.C.-D.C. i^ceiver may be <iuickly 


and economically serviced by stock¬ 
ing only the 3 types of replacement 
coniiensers illustrated. Leads are 
color coded. 


NEW P.A. LINE FEATURES 
REMOTE MIXER (1501) 

(RCA Manufacturing Co., Inc.) 

A new line of improved pub¬ 
lic addres-s and sound re¬ 
enforcement etiuipment — “stream 
lined" for compaclne.ss and trim 
appeanincc—which includes among 
other outstanding technical <leveIop-; 
ments a unique electric mixing 
unit (see insert A) for remote con¬ 
trol of sound distribution, has been 
announced by the Commercial 
Sound Section of a well-known 
radio Bet manufacturer. 

The remote mixer enables Oper¬ 
ator to control volume from a 
strategic po.sition in an auditorium 
or other gathering place and regu¬ 
late It according to changing 
audience conditions, at will. Here¬ 
tofore, the operator has had to 
work at the amplifier, which is 
usually behind the .scenes, where 
inputs from the microphones were 
mixed by sh€?er guesswork. Remote 
mixing with the new equipment is 
accomplished electrically in the am¬ 
plifier rather than in the signal cir¬ 
cuits, thereby j'e<luring the neces¬ 
sary wiring, eliminating the nee<l 
for shielding and avoiding other 
difficulties ordinarily encountered. 

The 2‘1-W. amplifier (illustrate*! ; 
model .M1-4284) in this new P.A. 
line utilizes beam power nut put 
tubes, with reverse feedback cir¬ 
cuit. and has automatic base com¬ 
pensation for phonograph repro¬ 
duction. Fre*iuency response. 60 to 
10.000 cycles within 2 <lb- ; gain. 
107 db. to 1.000 cycles. Rower out¬ 
put, 24 W. at 7 per cent distortion. 
(Continued on luiyc 380) 



crystal 


Directional mike. (1503) 



These new needles playback any 
record many times. (1504) 


New test unit. (1505) 




At last! A noiseless potentiometer. (1506) 


1 

f spiral 

ONTACT 


LEAD) replaces 5LI 


Name and address of any manufacturer will be sent on receipt of setf*addro ssed. stamped envelope. Kindly give (number) in above description of device. 
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Service Men may wri+e, requesting answers 
to specific service questions. Address in¬ 
quiries to Service Editor. For questions an¬ 
swered by mail, a service tee of 25c per 
question is made. ' 

iinmiiiiimiiiimiiimiiiiiiiiiiiiiiuiiiiiitMiiiiiiiiiiiiiiiinriiiiiiiiuiiiiimiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiMiiiiiiMii 


SERVICING 

QUESTIONS 
& ANSWERS 


Note: An effort is bein<^ made to maintain 48- 
hour service on mail inquiries, from Service Men, 
addressed to "Servicing Questions & Answers." 
Let us help you on that rush job. 


DISTORTION. OSCILLATION 

(32) R. S. IFyry, Detroit, Mich. 

(Q.) With a Philoo "high-erticiency" aerial 
connected to a model Philco 38-r»20 receiver, near¬ 
by stations are receive<i with distortion ami 
squealing. Many stations, including distant ones, 
have a muflle<l tone. Upon the short-wave band, 
reception is nornml but noisy. 

When the aerial is disconnecteil, there is no 
noise and local stations come in OK. hut no 
"distance" is receive^!. This set has only been in 
use a few daj's and 1 believe the aerial to be the 
source of the trouble. Do you believe the speaker 
to be incapable of handling the volume of power¬ 
ful stations, since it is quite a small one? What 
would you suggest? 

(A.) From the symptoms described in >-our 
inquiry, it is reasonable to assume that the 
difficulty mentioned is attributable to the receiver 
itself and not caused by the antenna. Distortion 
and oscillation with antenna connected and a 
strong signal tune<] to resonance on the receiver 
is probably due to insufficient, or lack of, A.V.C. 
voltage or both. Without this controlling 
voltage, the R.F. or l.F. tubes (or both) become 
seriously overloaded, resulting in the above- 
mentioned symptonrLs. In the Philco 38-620 re¬ 
ceiver, no A.V.C. voltage is place<] upon the 
6K7G I.F. stage. Should the 0.05-mf. grid filter 
condensers in the U.F. 6K7G ami l8t-<letector 
6A8G grid-returns prove intact (a short-circuited 
condition or excessive leakage in these condensers 


will cancel out the A.V.C. voltage), it may be¬ 
come necessary to connect the I.F. 6K7G into the 
.A.V.C. circuit. This is easily accomplished by 
first disconnecting the brown secondary lead of 
the Ist I.F. transformer from ground or chassis. 
This secondary-return lead is then connected into 
the A.V.C. circuit through a 0.1-meg. carbon 
resistor and bypassed witli a 0.05-nif. condenser 
as shown in Fig. Q.32D. The original circuit is 
pictured at Fig. Q.32A. 

FADING 

(33) Joseph Yarlin, Yonkers, N. Y. 

(Q.) I have a Stromberg-Carisen model 145L 
receiver. After playing a few hours, the pilot 
lights begin to dim out and reception fades away. 
When the line switch is turned off and on again, 
the receiver operates for another half hour and 
the same trouble develops. This happened a few 
months ago but when 1 replaced the electrolytic 
filter condensers with new type dry units, re¬ 
ception was satisfactory until now. Ls it possible 
that the heater winding of the power trans¬ 
former shorts when fully heated? What do you 
advise ? 

(A.) The symptoms described in your imiuiry 
point almost conclusively to heater or filament 
wiring shorted or shorting to the cha.'^sis, thus 
grounding or shorting the heater winding. The 
insulation of these heater wires is poor and pro¬ 
duces the trouble of which you complain. 
Obviously, the only remedy to correct the diffi¬ 
culty consists of renewing the filament or heater 
wiring from socket to socket, if the transformer 
is yet intact. 

When the filter condensers were replaced a 
few months ago, the filament leads were dis¬ 
turbed, or moved ^^bout, just enough to clear 


the shorted condition for the time being. 

HUM, LOSS IN POWER 

(34) F. S. McLeod. Yoakum, Texas. 

(Q.) I have a Midwest 11-36 all-wave receiver, 
which has developwl a very loud hpm. Volume 
is not as good as it should be on the broadcast 
hand and on short-wave bands only picks up the 
more jioworful stations such as W3XAL. D.JD, 
GSJ. etc.. 

The 8 mf. and 16 mf. wet electrolytic filter 
condensers were suspected hut proved to be OK. 

(Continued on patje 361) 



Fig. Q.32 
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OPERATNG NOTES 

ANALYSES of 

RADIO RECEIVER SYMPTOMS 
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Crosley 120 Series. Hero is a hint concerning 
both the Crosley 120 series and National 
Pfanstiehl sets using dynatron oscillators. 

Because type 24's now available have *‘treate<l’* 
(carbon-coated) plates and will not nffonl circuit 
oscillation in dynatron circuits, the Service Man 
is "on the spot." However, a type 57 tube can 
be easily sub.slituted for the 24, The tuned circuit 
nee<l not be disturbed. A dynatron oscillator ha.s 
its control-grid grounded or at cathode potential. 
The circuit viscmI in the change is shown in Fig, 1. 
If the set has short-wave bands, the plate lead 
should have an 8 why. K.F. choke and the grid 
a 6-moter choke. Those are not necessary for 
ordinary usage, however. The circuit works best 
with 90 to 100 V. on the screen-grid. 

Enw. LoviCK. Ja. 

Triplett Model 1500 Tube Tester. This tester 
would show "short" with no tube in it, and also 
the meter would indicate when making "short" 
test on diodes of duo-type tubes. After consider¬ 
able trouble-hunting, we found that metal par¬ 
ticles had worn off the selector switch contacts, 
causing leakage across contacts. The remedy is 
to blow out these metal particles and lubricate 
with Grafoline contact lubricant. 

Firestone—.Stew art-Warner I *>.16 Auto Radio 
Seta. If one of these sets suddenly slops playing. 


but the vibrator still functions and the battery 
drain Ls 15 or 20 A., the O.OI-mf. condenser across 
the power transformer is shorted. It is necessary 
to remove the transformer cover to effect a 
repair—by replacing with a 1,60C-V., 0,01-nif. 
condenser. 

Ke.s'.srth M. Churchill 

Zenith Model 666 Auto Radio. This .set generally 
comes in with the complaint; "it is noisy while 
going over rough road.s—the noise not being 
cau8c<l by the motor—later, the set becomes 
intermittent." Remove the cover from the sot 
and replace the 3 wires on the top of the 
variable-condenser unit with some very flexible 
wire. If the set lacks sufficient I'CP and volume, 
replace the type 6C6 tube although it tests per¬ 
fect, for the oscillator section cannot be easily 
tested. 

Paul Wallace 

Philco 91. Several sets of this model were 
reported to have cut olf tlead. only to be OK 
after the power switch wtis turned on and off a 
few times. The trouble was found in the 0.01-mf. 
.A.F. coupling condensers, housed in bakelite 
cases, which are used betwi'cn the 2nd-Det.— 
Det. Reel., and the 1st and 2nd A,F. The first 
one iloes not go as often as the one Initween the 
Ist and 2nd A.F., but it is a good thing to repUicc 


both with 600 V. tubulars of 0.01-mf. capacity. 

J. O. S. Hunter, 

Ktrnsinffton, 

Prince Edward J aland. Cuiuido. 

Slromberg-Carlson 160-L or 160-P, Backgroxind 
"hiss" or "rushing noise", when encountered in 
a 160-L or 160-P receiver, can usually be cleared 
by replacing the 6A8 modulator tube. 

Incidentally, the 6A8 tube remove<l from a 
160 can frequently be employeil with full satis¬ 
faction in a Stromberg-Carisen - 125. 130, 140, 
145, 150 or 180 receiver. Thus, clearing noise in 
a 160 becomes simply a matter of swapping BAS 
tul>es with another Strom berg-Carlson. 

The trouble ia thought to be due to a defective 
weld in the "2nd" grid, occurring in a small 
percentage of 6.A8 tubes. It iloes not show up on 
tube checkers, and causes no noise where the 
tube is used with potential on this grul. 

Strom RWtr.-CAiu.soN Solder Kuggtta 

Wells-Gardncr Series 51). If it seems impossible 
to align this set on short waves, check for defec¬ 
tive Ut-detector short-wave trimmer condenser. 
Low volume may be caused by a 42 power tube 
plate-to-eathodc bypass condcn.ser (C26) or (C2l) 
cathode bypass condenser having opene^l or 
aborted. Replace with one of higher value. 
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SPARTON SELECTRONNE RECEIVERS MODELS 1068 AND I068X 


lO-iube superKeferodyne; three bands; push-button (Selectronne) tuning; automatic frequency control; automatic volume control; 

discriminator circuit; "vis-o-glow" tuning indicator. 

(Sec Data Sheet 218 for schematic diagram attd operatittg voltages) 



Sparton model 1066 Selectronne receiver, a new 
1938 model using latest push-button tuning. The 
photo at extreme right of this page is a rear 
view of the locations of the trimmers for the 
tuning buttons s‘'own in thn above front view 
of this receiver. 


The C hiittons of the Solee- 
tronne are arrange<l in 3 
groups according to fre- 
cjiiency limit*—542 to 900 kc., 
700 to 1,300 kc., and 1,000 to 
1.500 kc. The 6 taps corre¬ 
sponding to the desired stsi- 
tions must be arranged in 
the steel plate 5«) that each 
station fre(|uency will be in¬ 
cluded in the proper fre- 
<iuency group. To align, push 
in the Selectronne button 
which correspond* to the tie- 
aired station and adjust for 
maximum resi>onse as in- 
dicatetl by the Viso-Glo tube: 
the aligning sequence is: (1) 
oscillator trimmer (center 
hole), (2) first R.F. trimmer 
(button hole), and (3) an¬ 
tenna trimmer (top hole). 
(The Viso-Glo tube and 
socket may be removc»l from 
its clamp and the tube turned 
toward the back of the 
cabinet for observation.) Ad¬ 
just Selectronne trimmers 
for equal shaded area with 
band switch knob either in 
or out. During above opera¬ 
tions the 6!I(»G discriminator 
is removed from chassis. In 
the event that all 6 Selec¬ 
tronne buttons become de¬ 
pressed through improper 
manipulation they may be 



SELECTRONNE TRIMMERS 
•CSCfANTJ 

selectronne TRIMMEPS 
C5Lrosc.j 

selectronne trimmecs 

CS2 fR F.J 
6)7G. A,F.C. 

SY3. 


6K7G, R E 


6A8G, CONV. 


GHEG.DISCRJM. 


&. P.A. 


665. ViSOGLO 


C47A0 


6K7&.rF,l 
6>C7G. r.F.2 
6k7 6. DtT.2, 
A .VX if 
A.F.l 


releasetl by applying a slight pressure of the lingers under the 
latching band which runs across the framework in front of the 
trimmer box. Care should be taken to prevent loosening the 
Selectronne adjusting screws to the point where they may become 
disengaged. 

The above-mentioned latching bar is seen in the photograph of 
the locations of the Selectronne trimmers. This latching bar, on 
the back of the block that carries the Selectronne trimmers, is in 
direct line with the arrow that points to Selectronne trimmei-s Cal 
(osc.) : a corner of the latching bar cxten<l8 past the rear right 
edge of the trimmer panel. 


Viso-Glo tube in socket ALIGNMENT 

AFC Switch -OFF- 


OPER¬ 

ATION 

ALIGNMENT 

or 

GENERATOR 

CONNECTED 

TO 

DUMMY 

ANTENNA 

GENERATOR 

FREQUENCY 

BAND 

SWITCH 

SETTING 

TUNING 

COND. 

SETTING 

TRIMMER 

REMARKS 








C47 

A,B 

1st I.F. Trans. 

1 

I.F. 

Conv. Grid 

.1 mf. 

456 

bC 

Open 

C48 

A,E 

2nd I.F. Trans. 








C40 

A 

5rd I.F. (Pri.) 

— 2 

Dlscrim. 

Conv. Grid 

.1 mf. 

456 

BC 

Open 

l;49 

B 

Adjust to minimum 








C8 

Osc. 


5 

Broadcast 

Band 

Ant • 

200 mmf. 

1500 

BC 

1500 

CS 

RF 



C2 

Ant. 


4 

Ant. 

200 mmf. 

600 

EC 

600 

Cll 

Pad 


5 

(Repeat operation 5) 

6 

(Check calibration and sensitivity 1500 KC, 900 

KC and 600 KC) * 





100 ohm 




C9 

Osc. 


7 

Ist Short* 

Ant. 

200 mnif. 

6 MC. 

1st S.W. 

6 MC. 

C6 

RF 



1?ave 

series 

C3 

Ant. 


0 


Ant. 

200 mmf. 

1.95 MC. 

1st S.W. 

1.95 MC. 

CL2 

Pad 


9 

(Repeat operation 7) 

10 

(Check Calibration and sensitivity at 

€ MC. and 

1.95 MC. 





100 ohm 




CIO 

Osc. 

Rock dial slightly 
while adjusting 

11 

2nd Short- 
Wave 

Band 

Ant. 

200 amf. 

18 MC. 

2nd S.W. 

18 MC. 

C7 

R.F. 



series 




C4 

Ant. 

12 

Ant. 


6 MC. 

2nd S.W. 

6 MC. 

C13 

Pnd 


13 

(Repeat operation 11) 

14 

(Check Calibration and sensitivity at 

18 MC. and 6 MC.) 




IS 

(Repeat operations 1 to 14 inclusive) 


* Check. APC bj connecting generator to converter grid cap and tuning generator and 

receiver to 1500 KC. Note output meter reading with AFC switch ’*off". Switch 
AFC "on* and if output changes appreciably, touch up discriminator trimmer until 
there is no change in sensitivity. 
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218 Radio Service Data Sheet 

SPARTON SELECTRONNE RECEIVERS MODELS 1068 AND I068X 

lO-tube superheterodyne; three bands; push-button (Selectronne) tuning; automatic frequency control; automatic volume control; 

discriminator circuit; "vis-o-glow'' tuning indicator. 



Schematic diagram of the Sparton model 1068 and I068X. The same circuit is used in the models 1078 and I078X. 


VOLTAGE CHART 


Line Voltage; 115 volts Position of Volumo Control: Full with Antenna Disconnected 


Tube 

Function 

Voltage of Socket Prongs to Gnd, (See 

Prong Nob. on Schematic Diagram) 

No. 1 

No. 2 

No. 5 

No. 4 

No. 5 

No, 6 

No. 7 

No. 8 

Grid Cap 

6K7G , 

R.F. 

0 

0 

300 

75 

0 

- 

6,5 

0 

.2 

6A8C 

Converter 

0 

0 

300 

91 

5.5 

135 

6.5 

0 

.2 

6K7G 

I.F, 

0 

0 

300 

75 

0 

- 

6.3 

0 

2.6 

CK7G 

2nd I.F. 

0 

0 

300 

75 

4 

- 

6.5 

4,1 

0 

6H6G 

Discriminator 

0 

0 

.5 

0 

,5 

- 

6.5 

0 

- 

6J7G 

A.F.C. 

0 

0 

500 

85 

4.5 

- 

6.3 

4.4 

0 

6Q7G 

2nd Det, AVC-lst audio 

0 

0 

100 

,2 

,1 

- 

6.3 

0 

0 

6V6G 

P.A. 

0 

0 

275 

290 

.6 

.6 

6.5 

0 

- 

5Y5G 

Rect, 

- 

350 

- 

550 

- 

350 

- 

55- 

- 

6E5 

Viso-Glo 

6,5 

50 

3 

230 

4 

0 

- 

- 

- 


Notes: Voltage readings are for schematic diagram on back of sheet. Allow 15^ 1“ or - on all measurements. 
Always use meter scale which will give greatest deflection within scale, limits. All measurements made with 
1000 ohms per volt voltmeter. 


RADIO-CRAFT for 


DECEMBER. 


1937 


355 





























































































































































































































































A depar-fmenf devoted to members and 
those Interested in the Official Radio 
Service Men's Association. For mutual 
benefit, contribute your kinks, gossip 
and notes of interest to Service Men, 
or others interested in servicing. 
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DOESN'T WORRY ABOUT "GYPS" 

Radio-Craft, Orsma. Dept.. 

I have long been an ardent reader of your section in Radio-Craft, but 
have failctl to join your Association. May I say that you have one of 
the finest ideas and Organizations in the United States? 

Recently, I read a published letter of one Service Man complaininB 
about conditions and swindlers—I don’t recall the word he called them^— 
but they are present in every town, city and what have you. We all 
have to contend with them. They don’t worry me so much as they did when 
I first started in. If they work a set over, I get it myself in a week or two! 

When I finished radio school I went to work for a radio factory. Then 
the slack sca.^jon set in and I found myself almost without a job, so 
I started my own service business. 

Well, I dcciiled I could get by w’ith just an analyzer and a few tools 
(having aligned nn<l serviceil in the factory with just a screwdriver). 
Hut I found the other Service Men had the same equipment and could 
wreck a set better than I could put it together with my small amount 
of equipment. 

Let me tell you here and now—these “flunkies'* aren’t fooling anyone 
but themselves now. With my e<iuipmcnt they don’t stand a chance. I 
almost have more business than I can handle. I <lon’t care if my com¬ 
petitors would and do put in a volume control for $1. I know what 
kind it is (one out of a salvage set or factory reject), so the customer 
will sooner or later come to me and complain—whereupon I get the job. 

Advertising is the one way the “gyp” Service Man can be lickcxl— 
display of R.M.S. and ORSMA emblems, and such, in newspapers and 
throughout the service shop will help bring trade. Also the constant 
preaching and teaching of one's customers that such organizations and 
their members are the only ones, and that display of such organization 
emblems w'ould mean, of course, high quality service. 

Will you please send me an application blank and literature on your 
organization ? 

Ronald Ulmer, 
Purcell, Olcla. 



Service Man William A. Hayward of Chicago is the proud owner of this 
“going" service shop; ^nd a bright young man he is, too! In a contest for 
Service Men held at the recent National Radio Parts Show at Chicago, 
Mr. Hayward took 1st place in guessing the total capacity of all the 
condensers mounted on the display board of the Sprague Products Corp. 
He estimated a total of 1.200 mt. as compared to the actual total of 
1.188.322 mf. Nice going, "Bill." 

WANTS TO CONTACT OTHER 
ORSMA MEMBERS 

Radio-Craft, Orsma, Dept.: 

I receive a copy of your magazine every month 
and I think it’a the best radio magazine for its price. 

(Contirtued on pafje 359) 







FREE —A I-year subscription to RADIO-CRAFT to 
each person who submits a WITTIQUIZ that in the opinion 
of the Editors is suitable for publication in RADIO-CRAFT. 
Read the following WITTIQUIZZES; can you spot the 
correct answers? Now send in YOUR idea of one or more 
good WITTIQUIZZES based on some term used In radio, 
and win an award. (Contest rules at end of dept.) 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiitniiiiiiiniiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiniiiiiiiiitiiiiiiiiiniiiiiiii 


(28) When a radio man saj's that a radio set 
has lots of in it he means— 

(a) There are lots of electrons crawling around 
in the set. (b) It is infested with insects. 
(c> There are unsolved trouhle.s in the set. 
(d) There are lots of dizzy comedians or half-wit 
announcers broadcasting. 

Carl J. Sdehr 


(29) Parallax is— 

(a) A laxative, (b) A rubber cement, (c) A 
method of testing eyes. (»1) A device on a camera 
tu focus it. (e) An aberration in reading cause<l 
by perspective. 

r. M. La.mhekton, Jr. 


(30) Any “ham" knows that his wionitor is 
a device to— 

(a) Check his signal frequency, (b) Regulate 
his code speed, (c) Warn him of too high a volt¬ 
age being used, (d) Prevent interference. 

Earl Roberts 


(31) Nick roni e is— 

(a) The radio center of the U-SS-R. <b) A 
gas which produces a reddish glow when ionized. 

(c) A rare element used in radio tube fllaments. 

(d) An alloy of nickel, chromium and iron hav¬ 
ing high resistivity and able to withstand high 
temperature. 

Eldon Aiiwai. 

San Fernando, Trinidad, Jt.U'.J. 


(32) If you were sent to And a padder you 


would look for— 

(a) A small rubber mallet usetl for striking 
the chassis in checking for “intermittents." (b) 
A high-voltage insulating material, (c) A small 
adjustable condenser, (d) A rubber cushion for 
floating chassis or varia!»le condenser, (e) A 
machine for stuffing mattresses. 

R. H. Miner 


(33) A transfortner is— 

(a) A wig. (b) A device for transferring 
A.C. from one circuit to another by means of 
electromagnetic in<luction. (c) A name for a 
person who betrays a confidence, (d) A beauty 
parlor operator, (e) A device that will increase 
or decrea.<5e the potential of an alternating cur¬ 
rent applied to one of its windings. 

S. Wilbert Stone, 

Collin if U70o<i, Ont., Canada. 


(31) A microphone is — 

(a) Used to detect the presence of micro¬ 
waves. <b) A new type of telephone for people 
whose ears are not set back as far as the average 
person’s, (c) A device for converting sound 
waves into electrical impulses, (d) A radio tube 
with loo.se elements, (e) A new telephone for 
children. 

W. W. Lankford 


(36) When we say “/arf/wfl" we refer to— 

(a) A term u.sed in dice games, (b) The 
gradual decrea.se of a received signal, (o) The 
loss of color, as from washing, (d) A colloquial 


term indicating loss of youth. 

Wavnb Foxwortiiy 


(36) By hajffle board we mean— 

(a) The Board of Regents, (b) A piece of 
material use<l to enhance the reproduction of 
low frequencies, (c) An “ouija" board, (d) A 
projecting piece that hinders easy placing of 
chassis in cabinet, (e) A mystery story that 
puts one to sleej). 

Irving Schlam 


(37) Counterpoise has been defined as— 

(a) A wire or other device that acts as a 
second plate of condenser with aerial wire and 
air. (b) A weight used to balance another 
weight, (c) Irritability, fussiness, the opposite 
of poise, (d) A waitress leaning gracefully Over 
the counter, (e) A term used in radio musical 
composition. 

S. O. Harries, 

William3 Lake, B. C. 


(38) Anyone with an interest in radio knows 
that a micropho^ic jack is— 

(a) A popular radio announcer, (b) An in¬ 
strument for raising or lowering a microphone, 
(c) A contrivance to receive a plug to which i?r 
wiretl a microphone, (d) Money received for 
radio broadcasts. 

Lester Rogers. 

Pleasantville, Lunenburg Co. 

iVora ^9cofia. 

(Continued on page 359) 






356 


RADIO-CRAFT for DECEMBER. 


937 








































RADIO-CRAFT for DECEMBER. 1937 


357 


^IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIII 

I AMAZING VALUE VOLT-OHM- 
MILLIAMMETER 

W E ar« makinv th« vutMt production 
of a volt'ohm.mIHIammeter in ttic his* 
tory of radio ond because of this tro* 
mendous quantity production we are able to 
offer at an Incredibly low price an Instru. 
ment fine in apiiearance and performanee. 
This is our new HANOI METER and it 
performs the foJiowinq measurements: 

0*5 Volts D.C. 0*50 VoiU D.C. 
0-600 Volts OX. 

0-500 Ohms 0.20.000 Ohms. 

The device is a perfect continuity tester, 
besides, and also may be used for deter¬ 
mination of direct currents up to 20 mil- 
ham.-ei es. 

The voltages and resistances of unknowns 
are direct-reading on a square-type meter of 
exquisite design. There are. besides the 
meter, a aero ohms adjuster, called the Full 
Sealer; also six binding posts, one black for 
common connection* three reds lor the throe 
voltage ranges, and two reds for the two 
resistance ranges. 

I Outstanding on Appearance and Performance! 

^ A MONO inexpensive volt-ohm-miJliammeters the Handimeter is tops because (1) 

~ higher voltaRCS may be measure<i. 500 beiny an unusual maximum for email 

“ in3traments of this type; (2), there are two resistance scales, instead of only one. 

~ and both are controlled by the Full Scaler, no such adjustment for accuracy beint; 

S present in other instruments in this class; and (3). the low ohms scale is a novelty 

S to such instruments, and permits a wide extension of use. including checking shorts 

S and opens in radio-freuuency and intermedia!e-frtM(uetic>* coils, as well as measure- 

S ments duwn to a few ohms. 

“ The meter itself, a new model, is in a handsome housinR, Moreover, the panel itself 

S is etched mctaK with all the rcuuired designations clearly printed and conveniently 

Z! grouped. The HANPiMerEK is suupHed complete with three seif- ^ 

S contained, readily renewable, inexpensive dry batteries (normal life 5 1 O 

Z5 of batteries 3 mos.>, and a pair of test leads. Order a llANPiMEfmt 
Z; to-day. Shipping weight. 3 lbs. Net price. 



iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

MULTIVIBRATOR 



■^KW to the servicing industry, the MulTIVIbRATOH 
opens fresh fields for perfect servicing. The 
first instrument of its kind offered to Bervicemen, 
the Multivibrator is a generator that produces all 
fre<iuencies from 100 kc to 20 me, without any 
switching, and therefore permits testing all-wave 
receivers for presence of dead spots. Many sets 
have such tuning “holes.” and once the blanks are 
found they are easily corrected, and thus customers 
are delighted with the new life put into their 
receivers. The Multivibrator is the equivalent of 
having alw'ays available every frequency of every 
station on the air. It may also be used as a station 
tinder. It works on 00-130 volts a.c. or d.c. (a.c. of 
any commercial frequency), and is equipped with 
Jin <putput jittenuator calibrated in decibels down (0 
to minus 20 db). Supplied complete ^ 
with two 6A7 tubes. Order a Multi- J 
VIBRATOR to-day. Shipping weight. 6 
lbs. Has carrying handle. Net price 



I THE ALLMETER—1,000 Ohms Per Volt — 23 Instroments— ^102!! 


T ine Allmeter, a 1,000-ohms* per-volt d’.Xrsonval 
instrument, instead of bclnir just a volt-ohm- 
arameter. Is »uch an instrument, plus t.c. readings for 
voltages and currents, al.^o accurately measuring very 
low resistance, from below one ohm. alw, high resist¬ 
ance. c.ti>aclty. henrica and cedbels. comprising 22 
Instruments In t<ne. 

All eleven different elassiflcatlons of services per¬ 
formed by the ALL.MKTKIt. as tabulated at right, 
comprising the equivalent of 22 instruments, meet the 
high requirements of modern ser^clng. The instru¬ 
ments are carefully made, calibrated and adjusted at 
our large factory, and are ruggedly hu It for long life. 
Itesldes the usual clnuit testing and nie!i.«ureTi)enU 
tint a high-grade volt-«hiii-milltammeter afford-, this 
instrument enables you to make tho-e other tests you 
have long wanted to he able to make, so you can tell 
whe her enndensers are good or not. what their capac¬ 
ity is. and also check the condition and inductance 
of audio Milu. including it filter ctiokes, and take 
Instantaneous decibel readings of receivers and ampli¬ 
fiers. In other words, the .VLLMITTKU enable, you to 
do a first ! lass servicing Job. It has a carrying lundle. 



Shipping Weight, 8 lbs. 


1— .\-C Currents. 15-150-760 ma. Tlds extremely 
valuable service is practically never afforded by muUl- 
tc-t ln»truments. Instruments. 3. 

2— .\-C Volts, volii. Affords also output 

meter service. Instrumriits. 3. 

3— CAPACITV. .01-50 nifd.. all condensers. Includ¬ 
ing idectrolylics. ln-truiiieii(s. 1. 

^ 4—5-1.000 Henries, coll loaded or not. Instruments. 

5—I.OW ohms. .03-500 olims. Extremely valuable. 
In:!>truiiicnis. 1. 

0—lllttll ohms, to 0.5 meg., covering all hractical 
values. Instruments, 1. 

7_n-r Volts. 15-150-7.50 \olis. Simplified scale 
uses cal.bratlon as f r a.c. Instrument a. 3. 

8—I>-C Currents. 15*150 750 ma. The same scale 
simidilicatioii. Instruments. 3. 

0—Dcclhels. —12 to -j-lO. also foregoing plus 20. 
In.-iruments. 2. 

10— Vacuum-tubo voltmeter. 0-15-150-750 volts. In- 
sitrliniciits. 3. 

11— Short tester. InclutUiigcondensers. InstrumeuU. 1. 
IJ Milllammcicr. o I 



GENEMETER 

WITH VARIABLE AUDIO FREQUENCIES 


1. Direct reading in frequencies, 100 kc 
->22 me. in five bands, ait funda¬ 
mentals, by front.panel switching. 
Ultra band by harmonics to 105 me. 
also direct reading. 

2. Direct reading In frequencies. 25— 
10-000 cycles, in three bands, all 
fundamentals, by front-panel switch¬ 
ing. 

3. R.F. and A.F. outputs Independently 
obtainable atone, or with A.F. (any 
frequency) modulating R.F. 

4. Output meter for connection across 
primary of receivers' output trans¬ 
former for Peaking with modulation 
“on.“ 

5. R.F. is subject to attenuation, and 
oscillation leakage is minimum. 

6. Condenser and other leakages tested 
to 100 megohms. 

7. Main dial protracted on T'/s" diam¬ 
eter. used full size, with Precision 
pointer <no parallax), and 4-to-l 
vernier planetary drive. 

B. All services on 90-130 volts a.c. or d.c. 


Shipping weight lO Iba. 


QUK superlative sii?nal generator, direct read¬ 
ing fundamental frequencies. 100 kc, to 22 
me., and direct reading also to 100 me., has 
modulation on-off-service, with bandspread audio 
frequencies 25-10.000 cycles. Audio, in three 
bands, is saw-tooth wave and useful for oscillo¬ 
scope sweep. 


^14— 

Complete with Four Tubes 


TUBE TESTER $10i£ 



O NK of the requirements of every service lieneh Is a good 
Tube Tester. !»ne tli.ii Is rugged, dependable and gHen a 
mnvincing test, tmr Tuiie Tester uses the wrM.c<iabli>bed 
rrai'>!»i<>n test methml for detmiUiiing the (Mwditiuii id a tube. 
>o that vvlien the rapid te-.l I- rouceniently nimpleted you 
know for a rertiiniy Just Ih'W giihl ut bad the tube U. Light 
In weigiit. as rompai-t as siicU a i-<iiiiprelii‘nsK'e dcvli-c can lie. 
tlie T^be Tester may he adapted to henctr or portable Use. 

FEATURES 


★ Tests all 4. ■>. 
(5. 7--7L and 
<irt a I b a s o 
tubes. 

★ Teds all I>i- 
!»<1 ph. TrlodC'. 
I'enu'des and 
TetriKli* receiv¬ 
ing tubes, as 
well as many 
tratism 1111 n g 
tyiK--. 

★ Separate Neon 
Test for leak¬ 
age or sliorts 
between ele¬ 
ments. 

★ English read¬ 
ing metor, 
with “UAP-?- 
GOOI>’‘ scale. 

fV M 1 II i m u ni 
number of 
adjustments, 
without im¬ 
pairing effl- 
cleniy or ao- 
eurary’ «f test. 

★ Hugged, fool* 
proof construc¬ 
tion. Built for 
a lifetime of 
Use. 


I SUPERIOR INSTRUMENTS CO. Dept. rc-i2 136 liberty st., n. y. CHy 

.?fiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiiiiuiiiiiiniiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Phase Say That You Saw It in Radio-Craft 
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“SUPER-PRO” 
CONSOLE A HIT! 


^HE new Hammarlund “Super-Pro’* 
professional receiver console model 
—presentinir professional efficiency. 
Btirrinitf acoustical reproduction, and a 
distinctive console—though announced 
only a few weeks aifo. has already l»e- 
come the talk of the country! The 
hrilliant low and hinh audio frequen¬ 
cies, cliaracteristic of real hich fidel¬ 
ity, are now completely available with 
this new type console model with its 
wide ranee heavy duty 15" speaker, 
inclosed in a specially developed sealed 
sound chamber. With this new type 
sound chamiver, the “boominess** or so- 
called cabinet resonance, is completely 
eliminated. In addition, the ranee of 
the loud speaker is extended approxi¬ 
mately an octave. 

The receiver itself, afTords the 
marked superior efficiency the profes¬ 
sional demands for his critical meas¬ 
urement and air patrol work. Amone 
its outstandini^ features are: 2 statics 
of R.F. on all bands; fractional micro¬ 
volt sensitivity; absolute imaf^e rejec¬ 
tion on all bands; electrical liand 
spread; exclusive cam operated knife 
switch (noiseless and trouble-free); 
electrostatically shielded input coils; 
calibrated band width (3 to Ifi kc.), 
sensitivity and audio ^ain controls; 
phone jack; stainless steel full float¬ 
ing iMjarings; silver plated switch and 
condenser contact; models for to 
210, 15 to 560, and 15 to 2000 meters, 
etc. 

For Koiaranteed superior results in¬ 
stall this new Hammarlund “Super- 
Pro** console model. Write department 
RC-12 for further details. Mail coupon 
below. 


hammarlund MFG. CO.. INC. 
424-438 W. 33 St., N. Y. City 

PIea«e mail me “Super-Pro” con¬ 
sole bulletin. 


Name . 

Address . 

City . State 


Ilham 


HOWTO BUILD THE "ALARM CLOCK" WALL-RADIO SET 

(Continued from page 351) 


^-in. thick. The radio .««et Compartment has no 
back panel so that the chassis can very con¬ 
veniently be slipped in and out for servicintt. 
Two speaker ifrilJcs have been cut. one in each 
of the side panels, the extra one serving both 
to ventilate the set chamber and to relieve the 
pressure of the back sound waves of the speaker, 
thereby preventing boominess or “cavity reson¬ 
ance.” Towards the rear of the first shelf will 
be noticed a long Vj-in.-wide vent, strategically 
placed to ventilate the hot metal tube.'^ (and 
those tubes do get hot!). It serves its purpose 
excellently provided the shelf is not packed too 
full with book.s or other bulky objects. Placement 
of the single mounting hole is quite important. 
It should be triangular-shaped and must be cut 
exavilg in the center if the completed cabinet 
with its heavy cha.s.sw and speaker are to hang 
perfectly straight. If not successful in this 
operation and the cabinet docs hang at an angle, 
merely drill a small hole in lower center of the 
back panel and drive a nail or wood-screw into 
the wall. Note that the front panel is set-in about 
so that the knobs of the receiver will be 
flush with the front ctlges of the cabinet. 

THE INTERCOMMUNICATOR 

The ea.se with which a radio set (any set hav¬ 
ing at least 2 stages of A.F. amplification) can 
be made to function as an intercommunicating 
system is quite remarkable. The necessary e<iuip- 
ment comprises mei-ely an extra speaker, a 
“radio-talk-listen“ selector switch, a length of 
•1-conductor cable, a voice coil-to-grid input trans¬ 
former and a simple bur.ztng system. Of course 
more elaborate sy.stems than this may be in¬ 
stalled by the individual crnstructor but the pur¬ 
pose servetf will be the same . . . intercommunica¬ 
tion. Kefinemonts in design will naturally bring 
added conveniences such as bting jible to talk 
from either end in.stiintly. without first signal¬ 
ing the opposite end. and turning the «et on or 
off from either end, but we’ll leave these to the 
individu.-il buiklcr. 

Figure 3 shows (in dotted lines) how the com¬ 
ponents of the systeni are connected to the re¬ 
ceiver circuit. Each speaker is of the permunent- 
magnet dynamic type and acts alternately as 
microphone and loudspeaker by merely throwing 
the selector switch from its normal ’’radio” 
l>osition to either “talk” or ’’listen.” The system 
functions as follows: 

We’ll assume that the set is turned on and is 
receiving a radio program. (The remote speaker, 
incidentally, also hears radio programs and thus 
acts as an extension speaker.) The party at 
the receiver we’ll call “station No. 1.” This is 
the control station. The party at the remote 
speaker we’ll call “station No, 2.” In order for 
station No. 1 to call station 2. he need but flip 
the loggle swit h to “silent” (this shorts the 
antenna to ground thereby silencing the radio 
program) and then turn the “radio-talk-listen” 
switch (which is normally set to “radio”) to 
’’talk.” This operation automatically cuts off the 
radio program and "converts” his loudspeaker 
into a microphone. To call station No. 1 station 
No. 2 has to signal by means of the buzzer 
whereui>on station No. I turns his switch to 
“talk," says “O.K. come in” and then resets 
the switch to ’’listen.” The i)erson at the remote 
station has no control over the system. 


THE AUTOMATIC TIME CLOCK 

The time clock which plays such a major role 
in the operation of this .set is a self-starting 
movement which can be obtaine<l in any electrical 
appliance store. Around the periphery of the 
clock dial arc 48 c<ju ally-spaced metal “tabs" 
which can be pulled in and out for a short 
distance. (See Fig. 4A.) These tabs control the 
operation of a switch which is built into the 
mechanism as an integral part of the clock 
(Sw.3 in Fig. 4H) and which in turn controls 
the current in the double outlet tap into which 
are plugged the radio set and/or any other elec¬ 
trical appliance. Shunted across the internal 
clock switch is a toggle .switch (Sw.l in Fig. 4, 
A and B) which is mouiiteil, externally, directly 
above the clock. This affords manual operation 
of all appliances normally controlled by the time 
clock. Figure 4A shows, pictorially, how the time 
clock and the as.sociated apparatus are inter¬ 
connected. Figure 4B shows all these connec¬ 
tions schematically. 

Now let’s suppase we wish to be awakened 
at 6:00 in the morning by the radio receiver. 
We turn the toggle switch (Sw.l) to M (man¬ 
ual), turn the set “on" and tune to a station 
which we know definitely is on the air at that 
early hour In the morning. The volume control 
is then set to a point sufficiently loud to awaken 
US'. Now, with the radio receiver all sot, turn 
it off by flipping the same toggle switch back to 
A (automatic). Don’t touch the controls of the 
set anymore. Now pull out the “tab" (around 
the edge of the clock dial) which is directly be¬ 
hind the figure 6. In the morning, promptly at 
6 o'clock, the radio set will come on, play for 
15 minutes and then shut off again. If we wish 
It to remain on we merviy pull out (the night 
before when we are setting the “works”) addi¬ 
tional “tabs” adjacent to the one for 6 o’clock. 
Each tab controls 15 minutes of time; thus if 
2 tabs ore pulled out the radio will play for a 
half-hour and then shut itself ofT, and so on. 
Thus we have an "Alarmclock” Hudio Set. 

Inside the cabinet are mounted a bell and boll¬ 
ringing transformer which may be substituted 
for the radio set. Figure 4, A and B, show how 
they are connected. Any electrical appliance may 
be plugged into the double electric outlet con¬ 
trolled by the clock and from then on be auto¬ 
matically turned on and/br olT at any pre- 
fletormined time. There are any number of other 
tasks which this arrangement can be made to 
perform—tasks which the constructor will prob¬ 
ably think of while he’s building the “.Marm- 
clock’’ Wall-Radio Set. 

Incidentally, a tone control has been adiled 
to the set since Fart I was written. This con¬ 
sists of a 0.0’2-mf. fixed condenser in series with 
a 0.1-meg. potentiometer. They are shown in 
heavy lines in Fig. 3. 

LIST OF PARTS 

One Cinaudagraph 5-in. “permag” dynamic 
speaker; 

One 3-poIe, 3-contact switch; 

•One voice coil-to-grid input transformer; 

One buzzing system ; 

•One ’’Telechron” time clock ; 

A single length of 4-conductor cable. 

•Names of manufacturers will be supplied upon 
receipt of a stamped and self-addressed envelope. 


SWiTCM TABS 
/ 



TO 

IIOV.A.C 

60 CYCLE OUTLET 


TIME CLOCK 


I field - 

COfL ' 
OF 

CLOCK ’ 


1 


TO RADIO SET 


SW.2 


SW.3, PART OF 
^*TO CLOCK 

llOV. A C. 

GO cycle outlet 



bell trAns. 


Frg. 4A. The pictorial (A) and schematic (B) diagrams showing how the time clock is connected to 
control an electric outlet and hence any electrical instrument plugged into it. 
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NEW CIRCUITS IN MODERN 
RADIO RECEIVERS 

(Continued from page 345) 

that a considerable l.K. sit^nal fluctuation is 
conducted through the feedback coil. While the 
oscillntor coils are not tuned to the l.F. there 
is ade<iuate l.F. voltage developed across them 
to provide adde*! gain through feedback. The 
I.r, circuits are stabilized and broadened by the 
use of “fillcrl cores”. 

(5) Suppressor-firid Kegeneratiim 

Philco Model .Ig.fiO Ci>de 125. Stabilized re¬ 
generation is obtaine<l in the small Philco re^ 
ceivers by using the suppressor-grid as the feed¬ 
back coupling agent as in Fig. lE. The sup¬ 
pressor-grid of the I F. tube is grounded through 
a small coil coupled to the control-grid coil in 
such a way as to produce some ro'^eneration. 
This is possible through the wae of ‘Tilled core*’ 
l.F. transformers which introduce siiflicient loss 
at resonance to provide .stability. Its nilvantage 
is increased gain of the receiver without using 
additional stages. The amount of regeneration 
i.H not suffleient to impair the practical fidelity 
charactcrislics. 

<6) Direct Coupling To Discriminator Input 
KCA Model 8I2K. As will be observed by ref¬ 
erence to Fig. IF, the I F. is induces! into one 
of 2 coils in scries and the auxiliary double wind* 
ing of tae discriminator is coupled to the other. 
The top of this intermediate or “link” circuit is 
directly attached to the center of the secondary 
auxiliary winding. While D.C. flows in the link 
circuit, capacity coup.ing to the discriminator 
input secondary is avoided; as well as the need 
for a choke coil. 


ORSMA MEMBERS’ FORUM 

(Covtinued from page 3."i6) 

Some extra special subjects I enjoy are: Oper¬ 
ating Notes, Members' Forum, Radio Service 
Data Sheets, and Latest Kmlio Equipment. 

I'm 19 years old and I work in a radio service 
flepartment store in Oakland, California, iluring 
the day and do radio work during my spare 
time at home. 

I wouhl like to exchange photographs with 
other members so we could get acquaintetl. 

Robert W. Metke. 

Ilaijward, Catif. 

Thanks for the bouquet. “Hob.” Most Service 
Men pick the sanie departments you do. Inci¬ 
dentally. mail addressed to ”Hob’* will be for¬ 
warded by Hadi<t~Craft. 


RADIO WITTIQUIZ 

(Continue^l from page 35fi) 



AnHwers 


(28c) 

(32e) 

(.3.5b) 

(29c) 

(3.3b) 

(36b) 

(30a) 

(34c) 

<»7a) 

(31d) 


(38c) 


Contest Rules 


(1) An aw'nrd of a 1-year subscription to 
Hadio^Craft will be given to each persiTn who 
submits a WITTIQUIZ that the Editors con¬ 
sider suitable for publication in Hadio-Craft. 

(2) WITTIQUIZZES should preferably be 
typed : u.se only one side of paper. 

(3) Submit as many W ITTlllU IZZES as you 
care to—the more you submit the more chance 
you have of winning—but each should be good. 

(4) Each WITTKIUIZ must incorporate 
humorous elements, and must he based on some 
term uswl in radio, public a<ldress or electronics, 

(5) All answers must be groupe<l. by <iues- 
tion number and correct-answer letter, on a 
separate sheet of paper. 

(6) AJl contributions become the property of 
Hadio-Craft. No contributions can be returned. 

(7) This contest is not open to Hadio-^raft 
tmjiloyees or their relatives. 

(8) The contest for a given month closes on 
the 15th of the 3rd month preceding magazine 
issue dale. (For instance, contributions to Feb¬ 
ruary, 1938. ICadio^Craft, on the ncwssUinds 
alK>ut Jan, I, must be received at Itadio-Craft, 
editorial offices not later than Nov. 15th, 1937.) 




TRADE ysu/t. 


THAT’S NO 
f ORDINARYHEAD- 
UNE, MISTER, I KNOW 
I TOOK ’EM AT THEIR 
WORD AND SWAPPED MY 


^ NAME FOR WHAT TURNED OUT 
TO BE THE SWEUEST RADIO | M 
CATALOG I’VE EVER SEEN-' 


PUBLIC ADDRESS EQUIPMENT 


Page after page of the world’s greatest line of am¬ 
plifiers and public address systems. There’s money 
in this new field and the FREE catalog shows you 
how to make it. Ik'/ie/Aer you rent, tell or insfatl, 
this is the book for ; 


lAFAYEnE 


or you. 


35 Images of sets, showing 70 models. Priced so low, 
that the “extra set” need no longer be just a hope, 
Study the LAFAYETTE line in the FREE catalog 
and you’ll learn what real radio value is. Prices 
range from 8.75 to 99.50. SO day free trial in your 
ou’ti home. 


EASY TIME 
PAYMENT PLAN 

Cvt your P.i, equips 
meat, LiFiYETTE ra- 
**flam** receivers^ 
Test instruments on 
U hofvsaic^s Easy Fay* 
ment Plan, ontlined in 
thv FREE Cataiof!. 






Every nationally advertised line of amateur equip* 
luent—receivers and parts. They’re all In this FREE 
>X'H0LESALE Catalog and at prices that will 
astound you. Consult with our engineering staff for 
special “rigs”. A’o obligattott, of course. 


TEST INSTRUMENTS 


You servicemen will find this part of the catalog 
particularly valuable- The finest in set testers, tube 
I ® checkers, oscilloscopes, etc. at pricej that nill make H 

you sit up and take ^lofice. 

CLIp'cduPON NOW FOR BOTH CATALOGS I 


TAKE THE GUESSWORK 
^ OUT OF XMAS SHOP¬ 
PING WITH misy(£40 ^ 

.FREE CATALOG 

ii fhi your YrM«.s shop* 
ping from 

' special Xmas cutalogfr 
to pages of '^extra 
alue" gift hays featur* 
^ ing nationally adver- 
^tised electric trains, 
appliances, toys. 


ij-i 

ir 


PAGES 


ASTOUNDING VALUES U 


— 220 


limOUSHLC IIIIDIO SCUVICC C0.C. 


NEWYORK,N.Y. CHICAGOJLL ATLANTA, GA. 

lOO SIXTH AVENUE 901 W. JACKSON BLVD. 430 W. PEACHTREE ST., N. W. 


BOSTON, MASS. BRONX, N. Y. 


WHOLESALE RADIO SERVICE CO. 
100 SIXTH AVENUE. NEW YORK. 

Rush FREE 1938 Catalog No. 69-3M7n 
Rush FREE Xmas Catalog No. 70-3M7Q 


NAME.i..., 

ADDRESS. 


CITY........STATE. 


NEWARK, N. J. JAMAICA, L. I. 
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TAKE THE*rCZ‘?/W A i 
TO LEARN> 


RADJO 


1 W’luBSt 

‘0W»t I 1 

Chirardi's 1 VOLUME 

RADIO PHYSICS 

"^'"'COURSE *4- 






You, too. can pick up RADIO quickly—if you will let 
Chirardi help you. In almost no time at all you'll com¬ 
pletely matter the subject, b«c.iuse Ghirardi't 972 -paqe 
home-ttud^ RADIO PHYSICS COURSE it tuch easy read¬ 
ing, so timple, to abtorbinq, and to exciting, that you 
won't lay it down from the time you ttart with timple 
electrical theory to whore you wind up with tclevition 
under your belt! Sure, Ghtrardi gives you "the whole 
workt”—everything you want to know about RADIO, 
ELECTRICITY. SOUND—and even TELEVISION! It's as 
• imple as A B C. That’s why more rad<o schools and stu- 
dentt ute it than any other radio book in the world. They 
tay it's the best there is—at any price! Why, the SOS illu*- 
trationt atone are worth much more than the amazingly 
low price of only S4 for the whole book! When are you 
going to ttart? Don’t put it off—get going—learn RADIO 
NOW from thit one great book!! Mail the Coupon below - 
AT ONCEI Remember every penny of your money back if 
not folly satisfied! 


WHAT YOU WILL LEARN FROM THIS BOOK! 

Kouncl, Speech and MuhIc . Electrons , Eloclrlc 

Current . . Electric Units and Circuits . . llesittoni’e 

. . Ohm’s Law . . liatterles . . Magnetism . . EJoc- 

trom.'itpnetism . . Transfoifnors . . Inductance 

Condenser’s . . Altomniinc Current Circuits . . Filters 

. . Electrical Measurini; Instruments . . Radio Waves 

nnd Itadiationa . Uroadrast Stations KeccivhiR 

Equipmeni . Vacuum TuUet Radio ami Au<llo 

JY^iuency Amptiflcation . . SunerhetcrtMlyiics . . Lonii 

Speakers . Ituttery Operated Here I vers . . Power 

Supply Units Kiectric ILccolvers . AiiloitiolillC 

anil Aircraft HccdIvstb PhonoWCaphi I’lckups 

P- A. Systems Shori-W»\e Tiecelvers . . I’hoto- 

electrle Cells . . ToIcvIsIqu . . Antennas and Grounds 

. . Tesllni: and Scrvicinit Reeelvers . . sound Motion 

Pictures Appendixes S.'ld Itcvlow Questions 

for Self-Study . . AND LOTS MORE! 

Snip this Coupon outt 



XMAS CiFT/^'^ 

/im 


g, MClNATimC 

Radio'Electrical 

EXPERIMENTS. 



25-Piefe Kit! Genuine Commer- 
cial App,-tratus—Not Toys! 

^ ire U|> thief-detector. exlcn- 
Sion phone, electric veliler. railio 
code set. clcclro-pialinlt. arc- 
furnure. eircull tester* recllfler. 

IlO-volt motor. arc Hifhl 4.00n-ft. 
ranKC, secret service phone, ircnerate 
sun-tan healtii I'oys. make electric stuve, 
etc. 

Containd lio-volt A.C. motor, mlcm- 
phone, tr.tnsformer, r>otarixe<l test re¬ 
ceiver. arc Carltons, electro niaimet. test 
compass, plat ini; chemicals, condenser, 
lit).volt Indurtnnres. malTnet. anodes, 
test socket. 1 lO-volt power re<!ueer, lest cords, clips, etc. 
Our kits used l>y leadinif schools! 

6 IliMiks •■'ree wltit kit? Insir. M.muals. Thcorj* Elec- 
triclty-Radio. Plans for Expr. I-tIiv- Hench. etc. 

C A VI? Send only for complete kit and 

> Izi DU /C bonks (value over S10-) Or. send C.O.D. 
3c stamp brin?scal:ilog. 

ELECTRjCAj^SALVAGE CO.. Box 524-5 2 Lin coln. Nebr. 

electric EYES 

Re the first in your community to Install electric eye 
devices and reap a rich reward- Simple eli*ctrlc eyes for 
opening <loors, announcint; itcople in offices, safety pro¬ 
tection across doorway.s and many other uses can 
ItouCht at low cost. 5 10.00 cash with ortler or C.O.D. 
brines you a marvelous electric eye complete with 
caesium photo cell. Oper.ttes from 1 lO volts AC or DC. 
Money h.'ick RUarantee. If not satisfied return unit to 
us in (rood condition within lU days and money will l>e 
refoniled. We can supply photo electric ef)U'l’ment for 
any purpose, sortloR machines, Kradlny machines, traffic 
counters, laundry coimU-rs. oil burner safety controls 
an<l many other devices. A postcard will brlnR cumbteic 
Information for any special aiipUcatlons. 

ELtCTROmC PRODUCTS COMPimt. St. Charles. Illinois 


BEGINNERS!—BUILD THIS "TINY TIM" 4-TUBE SET 

(Continued from jyage 337) 


R2, (b) a change in actual carrier level, or 

(C) a change of carrier selection. 

SEMUA.V.C. ACTION 

At no-signal, bias determined solely by 
residual noise level. At low signal level, the 
bias will be somewhat higher but low enough 
to permit good 605 amplification. At high signal 
level, bias increases. Thus we have something 
of an A.V.C. action which works to automatically 
control the 6C5 amplification to some extent, 
preventing extremely large orders of power out- 
[ put on the one hand and low V3 gain when 
signals are weak on the other. Not that we are 
I interested in weak signals in this particular 
j receiver“biit it is nonetheless good to know 
I th:it we have this hia.s control and that the 6C5 
! will do a wide-open job on DX when and if it 
is to be intercepted. 

I The 6C5 is parallel-plate-fed from "ll plus” 

, through a 50,000-ohm resistor K3, and the ear- 
! phone is connecte<l into the output circuit 
I through comlensers C5 and C6, both of which 
are 0.25-mf. units, tested for low leakage. IT 
SHOULl) BK NOTED HERE THAT THE 
CRYSTAL EARPHONE MUST BE ISOLATED 
IN SOME SUCH WAY FROM D.C.; conden¬ 
ser C6 may be eliminated—but both condensers, 
one in each leg, afTord reserve protection and 
are advised. 

A 25Z6 rectifier delivers a jmlsating D.C. to 
the filter system input. The filter, note, re¬ 
quires no audio choke and simply consists of 
4 mf. input and output electrolytics and a 
smoothing resistor Rl—which may be anything 
from 1,000 to 5,000 ohms in value. Due to the 
low total current drain, resistor filtering is quite 
liermissihle. A value for Hi should be selected 
which will give from 90 to 100 V. "B” output 
with a minimum of hum. Hum, of course, can¬ 
not be tolerated in an earphone or headphone 
receiver. 

THE TUNING SYSTEM 

It is quite apparent that a set such as this 
one will lie used primarily to receive programs 
transmitted by the -1 or 5 network stations >n 
some one metropolitan area. It is further appar¬ 
ent that the cotiventional gange<l tuning con¬ 
denser takes up appreciable room on any cha.sBis 
—even if of midget construction. In this job 
we therefore dispen^^e with the use of a variable, 
employ a 2-scction selector switch <lesigned for 
contact shorting as the arms pass across the 
various points, and wire-iii trimmer condensers 
60 tune<l that individually or in parallel, as the 
the case may be, they will permit the eelection 
of any one of 5 desired stations. 

The capacities are addative in each switch 
section, one, alone, determining what signal 
shall be intercepted at the high-frequency end 
of the band ; this one anrl the next adding to 
trim to the desired signal lower in the band; 

I these 2 and a 3rd adding to tunc in a 3r<l signal 
I still lower in freciuency, ami so on. In other 
I words, as the selector switch arms move across 
the contact points m<ire and more capacity is 
adiled and stations lower and lower in fre- 
(luency are received. Trimming, of course, must 
he accurate for maximum gain on each desired 
signal and prccLse alignment of the 2 circuits. 
Fixeil condensers cannot be used. (Readers may 
be interested in noting a preceding article on 
selective tuning using trimmers in parallel; see 
‘’Making the Lazymiin ‘4’ Receiver,” Hadio-Craft, 
October 1935.— f^ditor) 

CONSTRUCTION 

The chassis is formed from a single piece of 
sheet steel or aluminum I'Yi ins. long by 6 ins. 
wide. A length of 1 !4 ins. is folded down 90 deg. 
to form a chassis rear support, and 3*/4 ins., 
at the other end, folded tip 90 deg. to make the 
panel for the volume control an<l selector switch. 
The complete assembly will be held upright 
by means of the volume and selector control 
shafts, which will protrude through the cabinet 
front wall. 

The center part of this folded piece should 
be stampetl with an LH-1 type die for 4 rctainer- 
ring-mounting moulded sockets. Seven small 
holes will be re<iiiired for controls, for line-cord 
entry, ami for lead.-; up through the chassis to 
the controls and to fahnstock clips to be screwed 
down at the rear of the wooden cabinet for 
earphone connection. 

liLstall the I octal sockets, positioning each 

Please Say That You Saw It in Badio-Craft 


for shortest possible leads to associated com¬ 
ponents, grummet all of the 5 holes through 
which leads will be passed, mount the controls, 
and solder a 2-point tie-assembly on the front 
panel (rear surface), as shown on the chassis 
layout diagram Fig. 3B. The antenna trans¬ 
former, LI, may be mounted on the panel to 
the immediate right of the selector switch 
(toward the right edge of the panel), as it is 
an extremely small unit. Coil L2 should be 
installed below-chassis, and so that it will cleiir 
socket terminals amply and leave room for by¬ 
pass and filter condensers. 

Connect all filaments, following the circuit 
diagram as shown in Fig. 1. (One filament of 
V3 connects to ”B minus” and chassis, with V2, 
VI, and VM in line for series follow-up to R5, 
which is the 250-ohm A.C. line-cord filament 
dropping resistor.) Wire-in all capacities except 
those to be used for signal selection, all resistors, 
and all other items. Condensers C5 and CG should 
be connected to the terminals of the 2-point tie- 
assembly mentioned above, and their free leads 
insulated from each other iind properly con¬ 
nected—one to chassis at some convenient point, 
one to the 6C5 plate. 

Resistor IM is shown in the under-chassis 
photo as an ordinary carbon resistor, but as 
some changes in value will be experimentally 
necessary until proper filtering action is ob¬ 
tained, it might be best policy here to sub¬ 
stitute a 6,000-ohm, 10 W. resistor with adjust¬ 
able tap and a total resistance of 5,000 ohms. 
Fuses in both legs of the A.C. line are advisable 
—but there may be no room for installation of 
these items. 

Be sure coils Ll and L2 are correctly con¬ 
nected, with the return for Ll brought not to 
chassis but to the ‘‘high” end of K2. Insert 
tubes, connect ordinary, magnetic-type head¬ 
phones to leads wired from C5 and C6, and test 
for proper voltages and for hum content—ad¬ 
justing R4 until good **B” voltage is had with 
a maximum of filtering action. 

ALIGNMENT 

Add a short temporary antenna, connecting it 
to the outside lead of Cl or directly to the Ll 
antenna terminal, decide upon your desired high- 
fretjuency limit station, and then solder a 
Mtriable trimmer to the first selector point in 
each switch section, making sure both contacts 
are simultaneously wiped by the two selector 
arms. See Fig. 1. Return that for the antenna 
stage to chassis-ground and that for the detec¬ 
tor stage to R2. as shown. 

Trim each until the desired station is heard 
and the 2 circuits are in precise alignment. 
Switch to the number 2 contacts and add trin;- 
mers here, adjusting these until their capacity, 
a<!<led to that of the highest-frcquency station 
trimmers (which should not be rcadjustcil), 
brings in a 2nd desired signal “on the nose.” 

Wire-in trimmers to points 3, 4, and 5, re¬ 
membering that each capacity in each section 
a<l<ls to previously-placed capacities as the wiper 
arms contact them, and adjusting for circuit 
alignment to stations lower in the band. When 
this work is completed, you will be able to 
switch to any one of a maximum of 5 stations 
(if 5 switch points are available) and without 
further attention to the trimmers—wliich, once 
set, should need but occasional attention and 
then only after extended periods of set operation. 

A small .square oi’ oblong cabinet of wood, 
sized to permit a rather close chassis fit, is 
suggested. This may be finished as the individual 
builder desires. That for the laboratory model 
has its surfaces covere<l with a cloth material 
matching certain bedroom furnishings and is 
provided with a ”5 and 10 cent store” draw 
pull as a ’ lift” and finishing touch. 

An external antenna, as wo have earlier 
hinted, will be neither necessary nor advisable. 
A few turns of insulate<l wire, wound around 
the inside of the cabinet and thumb-tack 
secure^!, should afTord all the pick-up required 
for reception of any local station. Volume will 
be quite adequate—and signal-to-noise ratio good. 


RADIO MAKES CINEMA OF 
PILOT'S HEART 

According to a U.P. report of last month the 
Centra] Laboratory of Aviation Medicine, Mos¬ 
cow, U.S.S.R., utilizes radio means to listen to 
and record on film a pilot’s heart activity during 
flight! 
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SERVICING 

QUESTIONS & ANSWERS 

(Continued from pane 353) 

Have had the set repaired twice for the same 
trouble, that is. burned-out 5.000-ohm resistor 
and 0.05-mf. 400 V. condenser in 1st l.F. stase. 
These parts are contained in the same can with 
the 1st l.F. transformer. What would you say 
was the probable cause for this trouble? 

(A) A frequent cause for hum, loss in power 
and some distortion in Mitiwest 11-30 receivers 
has been found to lie with the cathode bypass 
condensers for the 1st audio and driver stages. 
These 12-mf. electrolytic units sulTer a reduction 
in capacity due to heat and other causes. It may 
be advisable to shunt the cathode hijis re-nistors 
with 25 mf., 25 V. units to determine whether 
the condensers in question are the seat of the 
difliculty. Should the hum condition clear, new 
condensers are easily wired in to replace those 
at fault. 

The fact that the plate filler consisting: of re¬ 
sistor and condenser is the 1st l.F. plate circuit 
has been replaced upon two occasions does not 
possess any particular significance in itself, since 
this defect is quite common in this receiver, 
but the heat generated by the carbonization of 
the plate filter resistor each lime the bypass 
condenser short-circuited, and the handling of 
the l.F. transformer and associated wiring, un¬ 
doubtedly has altered the frequency to which 
the transformer was originally tuned. A com¬ 
plete realignment of all tuned circuits with a 
reliable signal generator is advised. 


BROAD TUNING. POOR TONE 

(35) W. L. Jones. Johnson City. Tenn. 

(Q.) I am servicing a model 808 Atwater 
Kent. This set has the complaint of broad tuning, 
frequency shifting, witli tuning indicator broad 
and poor tone. What would you say is the cause 
for this trouble? 

(A.) When distortion, broad tuning and in¬ 
correct calibration troubles are experienced on 
the Atwater Kent model 80S, with the attendant 
circumstance of a wide indication of the tuning 
indicator or shadowgraph, most likely the cause 
lies with the A.V.C. circuit. First determine the 
cathode voltage on the K.F. 58 and 1st I F. 68 
tubes (with no signal tuned in), with the 10 V. 
scale of a 1000 ohms/'volt meter. A reading of 
I V. should be obtained from cathode to ground 
of each of these tubes. Then check the cathode 
voltage while tuning the receiver to station 
resonance. The reading obtained now should 
increase as resonance is reached and fall as the 
receiver is tuned ofT resonance. When cathode 
voltage on the U.F. or 1st I F. tubes does not 
increase as stated, check the 0.05-mf. U.F. and 
1 st l.F. grid fillers in the secondary returns of 
these stages for a “shorted’’ or leaky condition. 
A change in value or oi)en-circuiting of the 2 
meg. load resistor in the A.V.C. circuit will pro¬ 
duce a similar complaint. 


FUN WITH RADIO PARTS 

(Continued from page 339) 

station announcement. Insteaii. you come in with 
your own announcement (having previously 
grounded the antenna or otherwise cut out the 
radio station in some way), leading off with some 
such statement ns. “This is station W—. We in¬ 
terrupt our program at this point to make a 
special announcement Mr. John t). Tinchpenny 
has just won a $10,000 sweepstakes. Will Mr. 
Pinchpenny please get in touch with this station 
as soon os possible? We now return you to our 
studio.” 

Mr. Pinchpenny, one of your guests for the 
evening, gets himself into a lather thinking about 
the $10,000: and the guests who were previously 
(and similarly) “initiaU^d” go into hysterics. The 
trick here is not in the radio-set hook-up, shown 
in Fig. 4U, Imt in the “line” you work up for 
the “broadcast.” 


How about it. fellows, have ifou ever put on 
such a “parly * ;ls Mr. Palmer outlines? Radios 
Craft will he glad to receive contributions from 
readers who have actually worked up entertain¬ 
ment novelties. hastMl on radio, not mentioned 
in this article. Come on ! Let’s hear from you 1 


1 
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GET THIS 
NEW GUIDE 


FREE! 


The mos\ complete guide ever 
offered. Contains -more than 200 
pages listing IRC Standard and 
Special Replacemenf Controls for 
practically every receiver. 


INTERNATIONAL RESISTANCE COMPANY 

. 401 NORTH BROAt) STREET. PHILADELPHIA. PA. 

r«ctori«K or Ltc«ns««i in Csnodo. CnglAnd, Tronco, Gormony. Italy Denmark and Auatralia 

MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


Out goes noise at the two most critical points 
in any control! 

Sliding, metal-to-metal contact — the most 
common cause of control noise — is definitely 
eliminated by the latest IRC engineering tri¬ 
umph. the Silent Spiral Connector. Because it 
provides positive, continuous electrical connec¬ 
tion between the center terminal and volume 
adjustment arm, there is no chance for noise 
to originate. With element noise also eliminated 
by the famous IRC 5-Finger “Knee Action" 
Silent Element Contact, you have double assur¬ 
ance of the smoothest controls you've ever 
used — controls that are quiet and stay quietl 

Silent Spiral Connector available only on JRC Speeial^JRe- 
placement Controls . , , designated in Guicf* urith prefix 
5‘Finger **Knee Action** Element Contact supplied on all 
JRC Controls, 


SPECIAL REPLACEMENT 

nr utaUi^cd CONTROLS 

,,ul, th. A/.u, SILENT SPIRAL CONNECTOR 
plui $-FINGER Action" ELEMENT CONTACT 


NO SLIDE 
NO FRICTION 

NO NOISE 


AMAZINGLY 

SMOOTH. 

PERMANENTLY 

QUIET 
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NEW I5.W. AMPLIFIER 
FEATURES HIGH GAIN. LOW HUM LEVEL 

(Continued from 351) 



HERE’S THE TUBE COMPLEMENT 
BOOK YOU’VE BEEN WAITING 
FOR SO LONG! 

ERVICEMEN have been waiting 
a long time for any Tube Com¬ 
plement Book. Now they can 
get — not just “any” Tube Comple¬ 
ment Book - but a big, 168 page 
manual, so far as we know the most 
complete and unabridged book of 
its kind ever printed — and it costs 
you exactly a quarter. 

Just look at what two bits brings you: 

1. Tube complement listings for 

10,386 models. 

2. Listings for 259 companies. 

3. Most complete compilation of 

i-f peaks available. 

4. Helpful articles dealing with 

tube selling, etc. 

5. Names and addresses of all 

active radio receiver manu¬ 
facturers. 

6. And many other features, too 

numerous to list. 

Yes sir! Two bits brings you divi¬ 
dends at the rate of 1000%, in the 
form of time and money saved. And 
time and money saved is time and 
money earned. 

Earn yourself some extra time and 
some extra money. Send 25c and the 
coupon below for your copy of the 
Sylvania Tube Complement Book. 
Or see your local jobber: he may be 
able to supply you. 

SYLVANIA 

Set-Tested Radio Tubes 

Also Makers of famous Hygrade Lamp Bulbs 


HVGRADE S\LVA\IA CORPORATION 
Emporium, Pa. ROr27 

Enclosed please An<I 25c. Send me my c^i>y 
of your new Tube Complement Book right 
away. 

Name . 

Address . 

City .State . 

□ Dealer □ Servipe Man 

□ Amateur □ Experimenter 


Those lea«ls. which must be shiel<le<l are so 
indicated on the circuit diagram, Fig. 1. A long 
piece of braid running near the back and then 
along the left side of the chassis is the common 
ground lead. It terminates, in the rear right- 
hand corner, onto a ground screw. For general 
public address work it will not be necessary to 
actually grouml on the chassis. Of course, if 
the unit is to be insUilled in a location where 
there are strong magnetic fields the chassis may 
have to be grounded in order to maintain its low 
hum level. 

<If the amplifier is to be used as speech input 
e<jiiipment for amateur transmitter purposes the 
chassis must be very well grounded. This ground¬ 
ing does much, to eliminate feedback of R.F. 
from the antenna system hack into the speech 
line.) 

The amplifier is a combination glass-metal tube 
unit. No attempt has been made to utilize one 
given type of tube, making the amplifier either 
all-glass or all-metal. The selection of each par¬ 
ticular type of tube was governed by the elliciency 
of that tube in the working circuit. The 6C6 tubes 
were chosen for their low hum characteristics. 
They are non-microphonic—a feature which is 
non-existent in most metal tubes of an e<iulva¬ 
lent type. The 6A3s form a low-impedance source, 
so ne.essary when the amplifier is to act as a 
driver unit for a class B stage, and at the same 
time give exceptionally fine duality of reproduc¬ 
tion of the voice input. 

WIRING PROCEDURE 

No special system of wiring is required. It is 
.suggested, however, that all the solid parts— 
transformers. chokes. elect roly tics. etc.—be 
mounted before any wiring is attempted. The 
clearance holes in the chassis, for mounting the 
various components should l>e for 6-32 screws. 
Use a lock-washer umler each and every nut — 
anchoring all part.s down solidly anil permanent¬ 
ly. After these parts are in. the tie-blocks for 
the small comlensers and resistors may be put 
into place. 

The input circuit, with its shielding may be 
wire<l-jn. The input, by the way, will take caj'C 
of just about every signal condition with the 
exception of condenser mikes, which re<iuire a 
polarizing high potential. If a carbon mike is 
to be used at any time it is to be connecte<i di¬ 
rectly to the terminals marked MIC-CT-MIC. 
No battery L* needc<l, the power for the mike 
being built into the amplifier. 

The very fine quality of this amplifier is due 
in no small measure to the self-bias, supplied by 
the type 82 tube. Note that the output from this 
supply is ncftativc, that is, the terminal goes to 
ground. Be certain that the electrolytic filter 
condensers are connected properly or they will 
go "west" in no time. 

In \viring use nothing but good resin-core 
solder. No matter what the label tells you on 
these "no acid’’ lK)ttles, don’t u.^se them, for your 
amplifier will, no <loubt, go completely sour an<l 
sound like a hail storm. 

The output transformer will accommodate all 
scries aiul parallel combinations of speakers. In 
addition a 250- an<| a 500<-ohm line connection 
is available. 

TESTING THE AMPLIFIER 

On completing the wiring of the amplifier 
carrftilly check every circuit. A continuity meter 
will be a considerable help. It will also serve as 
a ground tester. Take into consideration, of 
course, that there will be a slight flefiection on 
the meter when checking for groumls «lne to the 
bleeder ami other resistors. Being assured that 
all wires are in their proper places, the ampli- 

I fier is now ready for an electrical check. 

I The circuit diagram shows, at the various tubes, 
the voltiiges to bo expecte<l at those points, as 
me:isurcd to ground. 

It must be understood, of course, that these 
figures arc the average values to be expcetetl 
since any variation in the line voltage will give 
a corresponding variation in the measured volt¬ 
ages. Also, these voltage readings will vary 
slightly with the Commercial variation in the 
component parts. DifTerences up to 10 percent 
are not unusual ami will not materially afTect 
the characteristics of your amplifier. Finally, 
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check your amplifier on a good record or with a 
good crystal microphone. Give it a good workout 
for tone quality and for hum. If the unit has 
been properly wired and the parts laid out as 
specified the hum will be unnoticeable, even at 
full power output. The amplifier has been oper¬ 
ated under all the conditions of service for which 
it is intende<l and has pmved to have those char¬ 
acteristics which make a good amplifier "good.” 

This amplifier w.i.s designed to give the sound 
engineer fully-mntchetl transformers and chokes 
with other .accessories, to build a bettor-per form¬ 
ing unit. cofUiLstent with low cost, than is the 
case with average custom-built amplifiers whose 
parts ordinarily come from difTerent sources and 
which therefore are difficult to match. ^ 

LIST OF PARTS 

•One type 1208 plate impedance, T1 ; 

•One type 2291 input trans., T2 ; ^ 

•One type 2357 output trans-, T3 ; % 

•One type 1751 power transformer, I\T. ; 

•One type 2162 filter choke. Ch.l ; 

•One type 1122 filter choke. Ch.2: 

•One type 113S filter choke, Ch.3; 

•One type 1129 microphone-supply filter choke, 

Ch.4 : 

•One type 20303 chassis with all sockets and 
terminal strips installed ; 

•One 20292 cover; 

•One 20420 panel; 

Two Naironr.l Union type 6CG tube.s; 

Two National Union type 6C5 tubes : 

Two National Union type 6A3 tubes; 

One National Union type 83 tube; 

One National Union type 82 tube; 

Two Muter conaerLsers. O l-mf.. 400 V.; 

Two Cornell-Dubilier condensers, 25 mf., 25 Y. ; 

One Cornell-Dubilier condenser, 25 mf,, 60 V. : 

Two Cornell-Dubilier condensers, I nif., 200 V. ; 

One Cornell-Dubilier condenser, 8 mf,, 200 V. ; 

One Ailiter conuen.scr, O.I-mf.. 100 V. : 

One Muter condenser, p.Ol-mf.. lOO V.; 

One buiar comlenser. 8 mf.. 175 V. : 

One Solar condenser. 16 mf,. l75 V.; 

Two Cornell-Dubilier condensers. 25 mf.. lOO V.; 

Two Muter comlen.-ers. 0.Ol-mf., 1000 V, ; 

One I.K.C. resi.stor, 10.000 ohm. 1 W, ; 

One I.K-C. re.^istor, 300 ohm, 1 W. : 

Two I.R.C. resistors. 200 ohm, 1 W.; 

One I.K.C. refistor, O.S-meg.. 1 W. ; 

Two I.K.C. resistors. 0.1-meg., 1 W. ; 

Throe I.K.C. resistors, 50.000 ohm, 1 W. : 

Three I.R.C. resistors, 2,500 ohm, 1 \V. ; 

One I.K.C. resistor. 0 25-meg,. 1 . ; 

One Continental Carbon resiator, 0.25-meg. : 

One I.R.C. resistor, 20.000 ohm, 1 W • 

One Ohmite resistor. 1.5.000 ohm, 10 W. ; 

One I.K.C. resistor, 2.000 ohm, 1 W. ; 

One Continental Carbon resistor, 0.6-meg- ; 

One l.lt.C. resistor. 500 ohm, 1 W. ; 

One Ohmite resistor, 3,000 ohm, 10 W. : 

One S.l’.S.T. switch; 

Two tube shields; 

Three ft. of li-in. wire shielding; 

One 6 ft, line cord ami plug: ^ 

Two ^-in. bar knobs; 

One "Gain" name plate; 

One "Tone" name plate; 

Eight double mounting strips ; 

One resistor mounting panel 2^ x 3 x 1/16-in. * 

bakelite ; 

One *‘On-Off' name plate. 

•Names of manufacturers will be supplied upon 
receipt of a stamped and self-address^ envelope. 



Fig. B. Underside view of the amplifier. 
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NEW CONSOLE UTILIZES 
"BASS REFLEX" 

(Continued from page 335) 

For instanco. they certainly permit very little 
low-frcqucncy response. In many console cabinets 
bass response is ma.\im«m—resonance occurs— 
between approximately 1120 ami 160 cycles anri 
in table-type cabinets between 140 and 22(J cycles 
which, of course, results in very loud “boomy” 
reproduction of both speech and many instru¬ 
ments. It is, of course, jHissible to remove this 
boom tiuality by many methods, but ordinarily 
the means are inadeiiuate unless the bass rariKe 
is extended ; this is true because reproduction of 
certain types of music will certainly suffer from 
a deficiency In bass response. The use of elec¬ 
trical compensation in a receiver is only slierhtly 
successful when the acoustic system is inefficient, 
because, excessive compensation limits the ap¬ 
parent output of the systeni. 

It is also well known that the low- and middle- 
low fretiuency response depends, to a frreat ex¬ 
tent, upon the “acoustical environment” of the 
cabinet, that is, (1) the distance of the cabinet 
from the wall, and <2) the absorption char¬ 
acteristic of the wall. Most of the above diflicul* 
ties can be charged to what may be termed a 
“non-controlled rear radiation” from the speaker. 

SOLUTION: ••CONTROLLED REAR 
RADIATION" 

To remedy this, the baas rcficx system enclosure 
is used. This minimizes the short-comings of a 
cabinet by controlling the rear radiation. Hy 
proper design the low-frequency efficiency of the 
speaker is materially inercased. The marked 
resonant peak which makes speech “boomy" 
can he eliminated. In the bass reflex system a 
higher degree of efficiency in the output range 
has bt*cn obtained than in any other system here¬ 
tofore designed to accomplish the same result. 

The tremendous improvement provided by this 
system is very evident from a .special test which 
Was made, affording the results shown in Table I. 

TauLK I 

Comparative Re.sponse Characteristics of Open- 
and Closed'Hark Reproducers 
yregueyicy Open Hack Closed Hack improvement 


(c.p.s.) 

40 

18 

-5 

-H3 db. 

50 

f>.5 

+ 1 

+ 7.5 db. 

60 

4 1-2 

+ 4 

2.8 db. 

70 

+ 1.0 

+ 6 

^5.0 db. 

80 

3.5 

+ 7.5 

+ 11.0 db. 

90 

0 

+ 8.5 

+8.5 db. 

100 

+ 5.5 

+ 8.5 

+ 3.0 db. 

no 

+8 

+ 8 

0 

120 

10 

+ 7 

-3.0 db. 

130 

+ 10.5 

+ 65 

-4.0 db. 

1 If) 

+ 10 

+ 6 

—4.0 db. 

150 

+ 11 

+ 5.5 

-3.5 db. 

175 

+ 7 


-2.0 db. 

200 

+5 

-5 

0 


The effect from 40 to 100 cycles is very ad¬ 
vantageous because it ilefinitely brings up the 
real bass response. Between 120 and 200 cycles 
the effect is also very advantageous because this 
removes the "boomincss” or so-called cabinet 
resonance. The bass reflex system i» effective in 
extending the range of the loudspeaker upproxi- 
matcly an octave. The ■'port'* or recUingular 
opening, located benc.'ith the loudspeaker opening, 
which is a feature of the bass refle.v system be¬ 
haves as an auxiliary diaphragm. 

The large-size reproducer used provides the 
effective <liaphragm area to afford high-fidelity 
reproduction. 

The “Super-Pro” receiver u.sod in this console 
is identical to the standard model ma<le for table 
model or rack and panel except for 2 slight 
modifications to simplify tuning. One of these 
is the removal of the variable-beat o.scillator con¬ 
trol ; but the C.W. —Modulation switch has still 
been retained. The other is the removal of the 
Stand-by switch. Both of these features, while 
important to the amateur or professional oi>eru- 
tor, are not necessary for home use. All of the 
other important features—such as variable band 
width (3 to 16 kc.), electrical band spread, 
tropic-proofed chassis. 2 tunetl H.F. stages on all 
bands, tuning meter, an* I so on—have all been 
rcta i ned. 

This article has been prepared from data sup¬ 
plied by courtesy of flammarlund Mfg. Co. 





BDIOHT RADIOS 


ALLIED has done it again! Now- in the 
1938 Knights, ALLIED presents radio's 
newest thrilling features jit sensational, 
typically-ALLIED prices: Select-O-Matic 
Electric Tuning—a station a second, just 
press a button f New simplified Horizontal 
Dials new ruli-v(»iced Speakers—Broad¬ 
cast Studio Tone Quality—Advanced RCA 
and llazeltiiie licemed circuits 
Newest Tula? types—World- 
Wide Range—the Electric Eye 
—Automatic Fretiueney Con¬ 
trol all these features and 
more, at the season's lowest 
prices ! 


ll-Tubo All. 

•with ElPCtric Knxjht 
Scl«*et-0* 7'tubo 


speaker, only S58.95 


C h a »r - S • d t 
Select'O-Dial Tun- 
• no. Wo r I d . Wide 
flange, only S41.75 


Only ALLIED’s tremer\dous 
volume. low tlistribiition costs, 
and low-price policy makes 
these values possible. KNIGHT 
Radios offer you greeter values 
and bigger profits than any 
other line. Choose from 61 
great models—for every pur¬ 
pose—from 5 to 16 Tubes, for 
AC, AC-DC. 6 volt. 32 volt, 
battery and auto operation. Sec 
them all in ALLIED's great 
1938 Catalog — if you haven't 
one, just sen«l coupon. 




/ 


OFFER EVERY A. FEATURE 

ELECTKIC PUSH-BUTTON TUNING-FULL VISION DIALS 
STUDfO TONE QUALITY - WORLD-WIDE RANGE 
AND MANY OTHER “MONTHS-AHEAD" FEATURES 

AT PRICES THAT CHALLENGE 
THE INDUSTRY! 




KITS 

Radio's largest se¬ 
lection, from Be¬ 
ginners* One-Tuber 
to 14-tube Superhet. 
Write for Free Parts 
Lists for any kit de¬ 
scribed in any radio 
publication. 

SOUND 

Knight Integrated 
Sound Systems for 
every PA need—8 
to 60 watts—and 
Inter-Com Systems. 
2'way, Selective and 
Super-Selective. 

TESTERS 

Every type — 
analyzers, tube- 
checkers. set-testers, 
meters, signal gen¬ 
erators—all nation¬ 
ally-known brancs. 
at lowest prices. 


57 other great KNIGHT Models 
shown in ALLIED’S CATALOG 


LlllED 


Whether you're a Dealer, Service man. Sound- 
St>e(‘ia]ist, or Amateur-Experimenter, you n^d 
ALLIED'ii 1938 Catalog. It L)rings you everything 
you neetl in one book, at lowest price’s. Over 12.000 
L’art.s. for building or repairing any circuit. Com¬ 
plete Amateur Section—all nationally-known lines 
of receivers, trsmsceivers. transmitters—factory- 
built or kit form. Test Equipment for every service 
lequii-emenl. including new instrument-kits. Stnind 
and Inter-Coni Systems Eluilders' Kits of every 
type—Books. Tools. Tool-Kits»--es cry radio rotiuiro- 
ment. 

ALLIED'S high standards and rigorous testing 
assure you of highest quality. F.*st dependaldo ship¬ 
ment (stocks all under one roof) saves your time. 
And ALLIED’s prices (possible through trev 
menduus volunie) save you nioney. That's why 
thousainls buy from ALLIED 1 For free catalog. 
Just send coupon. 


SEND COUPON FOR 
RADIO’S COMPUTE 
SUPPLY GUIDE 


AIJ.IED RADIO 
CORPORATION, 

Dept, 2-M8. 833 W. Jackson Blvd 
Chicago. HI. 

□ Send your Free 1938 Catalog 

□ Send Free Parts Lists for .... 


CORPORATION 

833 W. JACKSON BLVD., CHICAGO, ILL. 


Name 
Address 
CitY . . . 


State 
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TO BRING OUT THE 
SUPERLATIVE PERFORMANCE 
OF THE CUSTOM BUILT 
SUPER-DELUXE 
30-TUBE SET 

IX any r a d i o» the 
speaker is the all- 
important link between 
the mechanics of the set 
and Its audible perform¬ 
ance. In presenting the 
Kadio-Craft 30-tube re¬ 
ceiver, ‘■■Incorporating: 
all the most useful 
and desirable develop¬ 
ments which constitute 
modern radio,’* it is sig¬ 
nificant that UTAH 
speakers w’ere selected 
to reproduce, faithfully, 
the fine performance of this remarkable 
receiver. 



TTTAH speakers brinR out the best in any 
^ radio. And rememher. there is a complete 
line, of every type, correctly engineered and 
precisely built to UTAH standards. All 
UTAH speakers have won universal recogni¬ 
tion among service men, set builders and the 
general public, for quality of tone and su¬ 
perlative performance. 

Address Dept. RC12 for complete UTAH 
Speaker Catalog. 


UTAH RADIO PRODUCTS CO 


CHICAGO, U.S.A. 


TGRONTd ItUEHOS MREl 

tahau fVCU Asaip PiniioucTS cd < 


"1i VEftRS OF LEADERSHIP" 


Give Helpful Books formas/- 


RADIO ELECTRrCITY 




latest technical Informatinti by 
nationally known auUtoriUcH, New 
■•opular atsa bnoka. Cry utal-clear 
exfilanatlona. rnifusely llluatrated. 

M<»<«t out standing book values 
in America! 

How To Build Exp. Laby. Work 
Bench aOc 

Exper. With llO-V. Electrical Arcs 23c 
Motof Transformer Experiments . . 2Sc 
Radio Experimental Manual . , . 30c 
Electrical Experiment Manual . 35e 
Starting An Electric Repair Shop .3Se 
Ehectrical^Radio Pictionary, condensed 
electrical education. Newest, most 
complete at the price. Explains STS 

terms, 217 ill.4Bc 

Adjustment S, Alignment of Radio- 
Electronic Apparatus. Equips you to 
service your own or for others 6SC 
How To Locate Faults in Radio-Elec¬ 
tronic Apparatus. Every radio-man 
and technician needs this book .75c 
Radio Servicing Instructions. Circuits. 

data, operating instructions, etc. 
Two volumes, 222 
Short Course 



mailed 

POSTPAID! 

Send cnxh. eheck 
or stamps. Or. 
books mn I led 
r. O. D. ORDER 
NOW or semi 
card for Free 
Folder describing 
full line of bow 

- - Priced Books! 

• II. Both for.98c 


. __ ... Mathematics. Two voi., fractions 

logarithms, clear, complete. Both for .Si-05 

Short Course in Electricity and Radio. Two VOl., 332 

ills. Newest, most complete. Both for.$1.45 

CompUU Radio-EUrtH/^t aa 

hookm, fime Xma* oift. pootpatd. only 

ELECTRONIC PUB. CO.. Box 323-H. Lincoln. Nebr. 


—LUIGI GALVANI—200TH ANNIVERSARY 

froH/iwurd from page 341) 


ing electricity by means ft a contact cstablishetl 
between 2 subfitances of different nature. This 
experiment of his, which has become universally 
known as “Galvani's frog's legs experiment,*’ 
marks an epoch in electrical <and radio) history. 

I.ittle indeed was known 200 years ago about 
electricity. All that had been transmitted to us 
through our ancesttirs was that a piece of well- 
polished yellow anther was known to possess the 
properly of momentarily attracting certain light 
substances. Researches were actively pursued 
during the 17th century but they gave very 
poor resulbi, until Itenjamin Franklin discoveretl 
the identity of lightning and electricity and con¬ 
structed the first "lightning rod." How'ever, it 
was not until Galvani made his experiments 
that the difference between (1) fttatic electricity 
produced by the mere frictional contact of 2 
different substances, and (2) dynamic electricity 
w’hich can be obtained chemically and is found 
to pervade matter and the earth, was demon¬ 
strated. Later on, Volta came and <lcvisc<l the 
celh and then almost immefliately its derivative, 
the battery which matle available practicable 
amounts of electricity. 

It w.as sheer chance, we repeat, which brought 
Galvani to his discovery. One <lay. as a Pro¬ 
fessor of Anatomy, he was (ibserving the con¬ 
tractions of a frog's legs which became ani¬ 
mated with a sort of spasm each time a dash 
came out of an electric condiicbir placed nearby. 
The contractions w’erc, without doubt, but simple 
reactions.' However, Galvani saw in them but 
the confirmation of a theory which was dear to 
him, mainly that they were <luc to the elec¬ 
tricity (later to be called "animal electricity") 
contained in the animal body. From that time, 
he devote<l himself, heart and soul, to these par¬ 
ticular experiments. 

He continued to use frogs' legs and one day, 
he hung some of them on the railing of his 
balcony. He noticed that violent reactions were 
produced every time he brought the frog’s legs 
near the iron railings. The contractions were 
even more noticeable when he would bind the 
nerves or spine of the little animal to its muscles 
by means of a metJillic wire. Galvani concluded 
from that, that frogs' legs couUI be considered 
as matter charged with electricity, and that the 
nerves and muscles of which they were con- 
1 stitute<l could be ‘'unluadeir' (dischargetl) like 
a condenser by mean*, of the metallic wire. How¬ 
ever, he had noticed that the contractions of the 
I frog’s legs wore even more pronounced when 
1 the wire employed wa.-s made out of 2 different 
I metals, 

Alessandro Volta. Professor of Physics in 
Pavie (Italy), inspireil himself with those ex¬ 
periment^ and found that the source of elec- 
' tricity was to be identified with the metal and 
I not. like Galvani had believed, w’ith the animal 


body. Following this, he made important dis¬ 
coveries, and found among other things that 2 
metallic substances of different nature, when put 
into contact, with one another, produce opposite 
electricity. Yet by denying the presence of elec¬ 
tricity in animal bodies, he made a mistake as 
was to be <lemonstrale<l later on. 

It w’uuld take us too long to follow, step by 
step, these wonderful experiments. However be* 
fore concluding, let ii.s add that in later years, 
Oerstedt, Arago and Ampere discovered the 
identity of magnetic and electric currents; they 
succeedeil in obtaining electric currents from 
magnetic one*«, and vice versa. As a science, elec¬ 
tricity may be said to exist only from that date. 
Since then it has not ceased to progress with 
giant strides and one may verily say that it now 
governs our whole existence. 

Galvani’s life w’ent on afterwards in quietness 
and peace and there remains nothing else worth 
mentioning except the fact that during the 
Revolution, having refuse<l to take the oath of 
fiilclity towards the new constitution, which all 
officials were obliged to do, he was forced for 
a time to retire from his post which, however, 
he was not long to take up again. He died in 
1798 in Bologna, Italy, which raised a monument 
to his memory in 1879. 



Galvani's electroplating experiment. 


NEW 20-TUBE SET INTRODUCES 
DISTORTIONLESS A.F. EXPANSION 

frortfinurd from page 341) 


practically shake the walls of the auditorium. If 
this program were pickei! up by a microphone 
and transmitted without the monitoring, the soft 
passages would be lost In the transmitter noises, 
interference.s and static, while the extremely loud 
passages would overloail the transmitter bo badly 
and would be so distorted as to be without value. 

The control operator, at the transmitter, there¬ 
fore increases the \'olume of the soft passages 
to make them audible an<l ilecreases the volume 
of the loud passages to prevent overload of the 
transmitter. This operation is called compres¬ 
sion, The receiver, then, reproiluces what is 
transmitted and not what is played by the 
orchest ra ! 

It is therefore, desirable in building a more 
nearly perfect radio receiver to accomplish the 
opposite of compression or, namely, expansion. 

This means that the low-volume passages must 
be made still low'cr and that the high-volume 
passages must be expanded to still higher 
volumes. This has been accomplishwl in several 
ways, in the past, all of which are imperfect. 
One system used a variable-resistance tube in 
the output stage of the receiver. This method 
produced some expansion but very seriously im¬ 
paired the maximum acoustical pow’er output 
of the receiver. Another method employed an 
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automatically-variable voltage on an additional 
grid of one of the audio tubes. This was satis¬ 
factory. within a limiteil range of expansion, 
but introduced serious distortion when the re- 
quireil range of expansion was used. Other 
schemes tex) exhibited this failing. 

One company’.s engineers used all these sys¬ 
tems in the past and in using them became 
thoroughly ac(|uninted with their faults and 
limitations. It became apparent that any type 
of an expander affecting I'Oltages on any element 
of any tube used ni the audio amplifier, could 
not be satisfactory. 

This new circuit was then developed, which 
uses variable voltages only on tubes which are 
not a part of the A.F. amplifier and therefore 
can not introduce distortion, 

THEORY OF HAND-OPERATED 
VOLUME CONTROL IS IDEAL! 

The circuit in Fig. lA shows a manually- 
operated volume control which has been 
eminently successful for many years. It controls 
volume between any desired limits from maximum 
overload to zero (0) without introducing dis¬ 
tortion. It, however, must be operated by band. 
It became the task of the Midwest Research 






0 
































RADIO.CRAFT for DECEMBER. 


1937 


365 


Ik'pt. to jiilapt this iheorctically-lierfect type <if 
circuit so that it could he controlled autornaticallji 
by the signal itself. 

Figure III shiiws a convcnlional resistance- 
capacity coupled aiulici amplifier which was used 
as the basic amplilier of the expander. Fii^ure 
1C shows this circuit .''lightly varieil by the 
introduction of a 0.1-met;, resistor marked R. 
As lonj; sis the resistance value of this unit is 
low compared to that of trrid-leak resistor R2. 
it has no effect on the amplifier. However, if 
R2 is made low in value, say 0.1-met;., the 2 
resistors R and R2 act as a potentiometer or 
voltatre divider that serves to reduce the voltat;e 
to the eontrol-Krid of V2 to % of that ilelivered 
by VI. It is now apparent that if R2 be made 
automatically variable and its value controlled 
by the signal, we have true, unlimited expan¬ 
sion which can nof introduce distortion. This can 
easily be accomplished by using, in place of R2, 
the effective resistance of a vacuum tube. 

When the «rid bias of a vacuum tube is very 
highly negative, the plate current is at cut-off. 
Its plate-circuit resistance is then almost in¬ 
finite. When the tube has zero (0) bias its 
effective plate resistance is uuite low : w’ith the 
proper choice of tubes this can be made in the 
order of 10,000 ohms. Therefore, with the plate 
resistance of the vacuum tube substituted for 
K2. as shown in Fig. ID, an expansion range 
from maximum power to 1, 11 of maximum 
power, Is available. This range is much greater 
than is needed and is reduced to about a ."»-to-l 
range, by controlling the bia.s voltage app]ie<l 
to this tube. 

In this final circuit. Fig. ID. you will n-dice 
that the audio signal voltage Is taken directly 
from the outj)ut of the detector, am|ilifie<l 
through a tube V3, and reclifieil by the diode 
plates in this same tube. The resultant D.C. grid 
voltage is then filtercil by the resUtor-condenser 
filters to eliminate! any fluctuation, and delivcrcii 
as bias voltage to the control-grid of V4. 


HOW FINAL CIRCUIT OPERATES— 

ON RADIO AND PHONOGRAPH 

Let us now con.sider what happens w'hen a 
signal is received. This signal is rectified by the 
diode shown in Fig. ID and develops an audio¬ 
frequency signal voltage across the volume con¬ 
trol. This is fed into VI and is amplified by this 
tube and by V2 in the conventional manner. This 
signal Is also fed into the control-grid of V3 
which tube amplifies it and feeds it into the 
diode plates of 'his .same tube. These diode 
plates rectify the audio signal, producing a D.C. 
voltage across K1 depending uiion the amplitude 
of the audio signal. 

This D.C. Voltage Is filtered by the resutor- 
condenser filter Et2, Cl and C2. The rt»sultant 
pure D.C. voltage is delivered as a bias voltage 
to the grid of V4 which is the “coiitnd tube". 
When no signal l« being rcceive<l. no voltage is 
generated across HI, no bias voltage Is applied 
to tube V4 and the amount of the signal fed to 
VI into V2 is roughly 1 11th of the maximum, 
This gives a very pleasing effect in that it 
reduces static and interfering ntiises and. when 
used with a phonograph, eliminates the needle 
scratch. When a loud .'signal is received, say in 
the neighborhood <f to moihilntion of 

the carrier, a large signal Is fed into the diode 
plates of V3, a large voltage appear.'; acro.'<s R1 
and a large negative bias is applied to V4. 
Under these conditions the plate rc.sistaiice of 
V4 is very high and the entire voltage delivered I 
by VI is fed into the grid of V2. ' 

The amount of expan.^ion is controlled by the 
setting of the variable rcsi.^tor R1 an<l is intle- 
pendent of the volume control setting. Note that 
in actual practice A'/ is not a potentiometer. 
Instead, 2 fixed re^istors are cho.sen to suit the 
aesthetic taste of the "average*’ customer. 

It is thus seen that when l<md passages are 
being reproduced, the amplifier gain is increased, 
making them still louder, which compensates for 
the reduction gain necessary at the transmitter 
to prevent transmitter overload. When soft 
passages are receive<l, the amplifier gain Is de¬ 
creased. making them tttill softer, which com¬ 
pensates for the increase made at the trans¬ 
mitter so that the .signal may over-ride extraneous 
noises. Condenser C3 and resistor R3 are neces¬ 
sary to isolate the "U", voltage on the plate of 
V4. from the control-grid of V2. 

A switch is provided (.see photo) to remove 
the action of the expander when listening to 
speeches, dialogues, etc., which types of pro¬ 
grams do not rtNpiire expansion 

This article has been prepared from data sup¬ 
plied by Courtesy of Midwest Hadio Corp, | 



f “ril show you how to gel the jobs that ] 
other Radio men Cant handle” J 

MAKE <40-^ a WEEK 

New Kind of Radio T raining 


It Actually Sets You Up for Business! 

Nmr therc’i; a new kind nf lUdiri training every mim 
•hould knuw alNiul if he wants to the money end 

of the Radio indU'trx. .Men takiin; rn.v tralnini; riciit 
now are .irtually eartiiii}; lln. IITi, $20 a week and 
DHire In qi.ue time -while they learn. .Men who have 
gTHduHicU aie holdint; down job^ haiintf $dii a week 
and uji. 

Make More Money Quick 

.My course h arraiigerl ;;o that you set prartical IC'-oU', 
rlKht Jif the start, (pdekiy. \i>u are le.idy f<i (lenin 
Rrrvicint; r'CAil. -impir job 'beets nIiow you every 

'ie|i to take. And >4KI have the eiiinlniieiil tii Jiainllc 
•liio- jtd),. proiKTlv. Time iitiil time jniiiin my .^tiKlents 
write in to tell tne tln> aie li.'Hndlini; job; ntiiiT Itad'o 
lin ii coid-ln’i handle. That’.' »»e< .lU'e tiiy ea>.\ lo uniler- 
Ir^'Oii' and pTofe'-,i«>llaI eaulPIUcnl nuke you a 
real Itadio expert. 


No Experience Needed 

Old-timers and new comei,' are tak¬ 
ing tlii> new kind at iralnlnif and 
making reMl money in Radio. Ii you 
are a Radio man noiv. yoy know now 
is ihe lime to ^el extra traliiinr: and 
biKtter l»a.v. if .vou ari* jii'l utiout to 
enter Radm. now i- the time to i,tart 
taking tlHiroURli, e.t'lly-leanied 

course. loei.MIiiiiK L clear. Kvoryiliiti}; 
practical. Von learn hudiiess methitd', 
ttain self-ei*ntldenre, get the sati'fac- 
tioii that nothing l)ut quick cash in tho 
p<N-ket can kire you. 

Get the Facts 

Mail liio coupon at one© for a I'RF.I' 
copy of ".'‘ore Money in Radio'* and 
also a KKKE - RI SINESS RUl 1.1)13." 


BIG 

OUTFIT 

SENT 


A» a regular 
part of niy 
irahitni; 1 ftond 
ymi a llii; <>ul- 
rii, including 
Triplett Tenler. 
complcu* sot t,f 
UiUcr .Manii.'ilh, 
Pro f o .s s 1 o It ill 
Toot Kll. Kepuir 
Parts. \V o r k 
HIM I KJiV 
Kloctric K>o. 


GET FREE BUSINESS BUILDER 

SERVICE MEN! NOTE 


For you men alrciub* In the hU'iue« T liavo my famous 


"M.i'ter Servlco Cour»c" con.'i'tini; of 
l»r.t( tiral lemons. De'rrlhe.' the attn i! 
hou to do i'. I'rurtical. modern and 
easy to umJer.'tuiul. Every .iiiviie 
nnn tieeib tills special wur'e. Nothing 
like it in piint. Represenis year^ and 
ye 4 r< of experience at actual Rad.'* 
Ser'K'e woik. The free book ".Mou- 
Money in Radio" tells about Im > 
courses. TER.MS U)\V AS $3 I’Ki; 
.MOXTII. 1 Rl )N-CL.\I) M O N E V 
R.\CK ACREK.MENT fully protects 
>(IU. 


)iiils>itanl and 




Sprayberry Academy of Radio, 
F. L. Sprayberry, Pretidenl. 


thcaRC MOn,t me a free roi,y <if 
Mi'OfV In Knilio." ;onI oIho a 
free ‘'Bf.SlNKSS tll'CI.I>KK.** 
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Address 


« ity ..''late . 
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1938 
RADIO 
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'etters of n ^" ®® shnple anJ ^i'^® f°und tt 
daiiy. We^p^ve VO ‘hanks^are^'n‘'’®' 
developino. nnj kinrf n/® i 

ness of hmJdinjj m, .. assistance n 

ted to /u"ir Territo"^ ? P^'-manent bus" 
below for detlil?®''^ ‘'"’e mon 
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' MpdeOSi fiS 

AGENCY DIVISION, DEPT. 0-7 

CHICAGO. *LLi ATLANTA. CA. NEW YORK, N V 

6 W. Washington St. 57 Forsyth 5t. SR Cortlandt St. 

* MODELI/S—Agency Division, Dept. D-7 

Gentlemen : 

CERTAINLY I’m interested in represen 
your Company in my community. Send me FI 
your 44-page New 1938 Radio Catalog and 
particulars how to make money. 

NAME ... 


ADDRESS 


CITY 


.... STATE .. 
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Get the worhl'R createst collection 
of “Caso MlsfortcR*’—tn Ghlr^dlij 
rime-anvlnt; “loose-lenf*’ K A D I <J 
PlFLD SEltVlCE Data Book. Each 
one tells yon exactly which part m 
the set is eauslnu the trouhie—and 
how to remedy ItJ .Vo fu««ind. no 
cutting_you eet <Hpeeily JO the sent 
of the trouble In n few momentM! 
Think of the work vou’ll save hy 
having these -servIcInR short-cuts 
nl your elbow. Once you tret Into 
the hahll of first refeirlnif to Chi- 
rar<ri*s “Case Histories” liefore 
startIntr ecery ser\Tre jol>. yoti may 
save over of the time you arc 

now K|>Cn<llnK Jn trouhle-shootinl?. 

But that’s lost one feature of this 
trreat Data Book. You’ll also tret the 
l-f’s of over B.OOO superhets, 00 
C.Tr*'V|rlnir Dincrnnis. Auto-ltadio f ■ 
stallatlon aihl Iprnltlon system Inter' 
ferenre data for all rat’s. an<l over 
as other indispensable tables and 
charts fOi shop and Job reference. 
Tills liook Is kchl always iip-to-thc- 
minute hy a retrular Supplement 
Sheet Service. 

Get the •ert icifig text, too! 
r.et the nvTA Itook together with 
nhirardi's famous MODERN KVDIO 
SEHVICI.VG. a dear, eomplelc and 
comprehensive explanation of every- 
thhiR about modem set-vlrmc In¬ 
struments and prarilre. It Rives >*00 
a whole hlR .|2«-miRe scdlon on 
Test instruments ftlicory. operation, 
ronstructlon. with tUaprams. etc.). 
Ti-ouble-Shootlntr and itepalr meth- 
o>ls. Nolse-EUmlnation. Auio-lladio 
Installation and ServlclnR. A VC and 
QAVC Circuits, AliRnlnp SuPerhets. 
etc., etc. All ‘-417 Essentials” of 
siiecessful radio service work a»v ex¬ 
plained fully—and llluslraletll—In 
this nmazluR collection of practical 
quirk-use servieltiR Information 
These 2 books Rive you ’’the whole 
^vorks*'!—shop reference dat* and 
knowledge you really have to have. 
Get them today! Sent Postpaid 
Anywhere! 

MODERN RADIO 
“ SERVICING” 

RADIO FIELD 
SERVICE DATA BOOK 



SO for 

MODERN RADIO 
SERVICING and RADIO 
riEI.D SERVICE DAT.\ 
{inrluOuiR 'tan. June ’T7 
Supplements to Data Book) 
poMtl>ald ($G.r»D for forciRn). 
rieaso M'nd free descrlpiivo 
about these 2 books. 


1800 PAGES" 813 ILLUS. 

Both Books for 



NEW! 

MODEL T9 
CRYSTAL MICROPHONE 

With Stand As Shown $22,50 

NEW 

.HOCK PROOF INTERIOR 


Ask For Bulletin T9 


THE TURNER COMPANY 

Cedar Rapids, Iowa 

Licensed Under Patents of The Brush Development Co. 


RADICALLY NEW! "MACHINE-GUN” MIKE 
"SHOOTS" AMERICAN LEGION PARADE 

(Continued from page 332) 


recently announced a new directional mike, which 
haa been temporarily and popularly labeled the 
ntacfcinc-f/Mn niicropkone. 

CONSTRUCTION DETAILS 

As the photos show, it consists of a number 
of tubes of uniformly difTerent lengths. This tube 
assembly is calletl the ficoustical impedanee ele¬ 
ment, At the end of this element is a standard 
dynamic-tyjie mici-ophone. 

Actually there are about 60 tubes all made of 
an aluminum alloy and ranging in length from 
ins. to 5 ft.; the dilTereuce in length of 
one tube to the next is uniform. The overall 
diameter of this tubular structure is 3 inches. 
All of the tubes, open at both ends, terminate at 
one end flush with the diaphragm of the micro¬ 
phone, except for a slight cavity or air chamber, 
as shown in Fig. 1, and at the other eiul arc 
cut off straight-across. The total weight of the 
unit is only 7 lbs. 

Each tube resonates at a difTerent frequency 
depending on the tube length. Due to the large 
number of tubes anti the fact that their resonance 
points are so close together this ’“acoustical im¬ 
pedance element” can be consideretl, for all 
practical purposes, as non-rcsonant. Its acoustic 
resistance is c/rttnie<£ fo be egunl to that of free 
air. The question then arises, ’’If the tubes act 
like ordinary ait, wherein lies their merit in 
obtaining directivity?” I,et us now look a little 
further. 

"SECRET” OF DIRECTIONAL PROPERTIES 

The rea.son for the directionsil properties of 
the microphone can beat be explained by ref¬ 
erence to the accomjjanying 8ketche.s. Figure 2A 
shows sound rays (indicated by arrows) arriving 
from !i point in line with the axis Of the unit. 
Consider the line XX ns the wave-front for the 
sound waves and the line XIXI as the diaphnigm. 
The distance from X to XI is the same for all 
the sound rays. Some will reach XI by traveling 
through a long tube and others will reach XI by 
traveling through the open air and a shorter 
tube. But in all cases the distance traveled is 
the same and the rays will strike the diaphragm 
simultaneously. 

Now consider Fig. 2H where the 80 un<I rays 
arrive fi’oni the aide. They will strike the tube 
ends simtdtaneously but the time it takes for each 
to travel to the diaphragm depentls on the tube 
lengths. Suppose a soun<l passes through a tube 
resonant at its fretpiency and a tube resonant at 
tlouhle its fretpiency (half-svave). The sounds 
from the 2 tubes will arrive at the tiiaphragm out 
of phase and will cancel each other. Each tube 
will pass any sound whose fretjueney is approxi¬ 
mately etiual to or greater than the resonant fre¬ 
quency of the tube. Thus the lower the fre¬ 
quency of the sound the fewer the tubes which 
will pass it through. This means less chance of 
cancellation at the diaphragm. Hence the micro¬ 


phone is more directional to high frequencies 
than to “lows.” 

Figure 2C shows the response for different 
angles of pick-up in the new microphone, 

HIGH-FIDELITY PICK-UP ONLY 
WHEN "GUN" HITS "BULL’S-EYE" 

An extremely interesting and enlightening 
observation is that freifuencics below 200 ciyclcs 
arc not greatly a^ected by the angle (at which 
they arrive) because the low-frequency response 
of any diaphragm-type microphone Is independent 
of the angle at which the sound arrives for all 
angles less than 00® from the for%vard axis of 
the microphone. (This is clearly shown in curve 
3 of Fig. 2C.) 

As these curves show, the microphone has a 
flat response curve within 5 tib. from 35 to 
13,000 cycles (approx.) to sounds arriving within 
an arc 10° off either side of the forward axis 
of the microphone. 

This means that within ;i 20° arc the response 
is <iuite flat. At 15° off the axis (that is, to 
either side) the respt>n.se is flat from 35 to 6,000 
cycles ; above 6,000 cycles there is a loss of about 
20 db. At 30° off, the respon.se is flat from 35 to 
1,500 cycles; above this there is a 20 db. loss. 
.At 60° off-axis all response above 350 cycles is 
attenuated 20 db. ; a ml at 90° everything above 
200 cycles is 2 ittenuatt*d 20 tIb. 

Since the important voice fretiuencies (from 
an intelligibility standpoint) are from (about) 
300 to 3,000 cycles the microphone will almost 
completely exclude all voices which are more 
than 60° off the forward axis. Engineers at 
station WOK (Newark, N. J ) state that it is 
possible for 2 people on either side of the micro- 
l>hone to talk to each other across it without 
their voices being picked up! 

ADVANTAGES OF THE "MACHINE-GUN'* 
MIKE 

Most background noises on outdoor an<l audi¬ 
torium pick-ups consist of the higher fre- 
(|uencies. Since this unit discriminates against 
high frequencies arriving from anywhere outside 
a 30° arc either side of center such background 
noises are sharply iittenuated while the tlcsired 
source of sou ml i.s picked up with no frequency 
discrimination. 

A further interesting advantage of the unit 
is for pick-up in an auditorium with excessive 
reverberation. An ordinary microjihone jilacetl 
only 2 or 3 ft. from the sound source will pick 
up the souml directly plus the reflected sound 
from the jiuditorium walls and ceiling. If the 
acoustics are bad the microphone pick-up will 
suffer from loss of intelligibility. If the machine- 
gun mike is used it will pick up only the sound 
source and exclude the reflectctl high frwiueneies 
which are generally the cause of excessive rever¬ 
beration. So no matter how bad the rcverberjition 
is the microphone pick-up will be perfectly clear! 
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Fig. 2. At A and B, principles of directional properties; C, response vs, angle of incidence. 
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IJCCLUSiVe RANGER 
EXAMINER 

Vdevelopment y 


Model 557 

Complete 
Dealer Price Only 


91890 


.‘ACCURACY- 

Guaranteed In This Low Price Signal Generator 


i% Accuracy to 3,000 K. C. 


Wherever you po you will hear praise for Model 
557 Direct Reading Signal Generator. Continuous 
use day in and day out has clearly demonstrated 
its remarkable accuracy and reliability. 

Model 557 Direct Reading Signal Generator uses plug-in 
type coils. Five frequency bands are covered from 110 to 
20,000 K.C., all fundamentals. Completely shielded for 
static and magnetic fields. Attenuation and stability are 
outstanding features. Strong signals both modulated and 
unmodulated are furnished. 

Each individual coil is separately calibrated by an ex¬ 
clusive method of peaking with trimmer condensers. 
Furnished complete with batteries and accessories. 

for Higher Frequencies • Range 110 to 20,000 K. C. 



HOW TO MAKE THE RADIO-CRAFT SUPER-DELUXE 30-TUBE SET 


(Continued from page 334) 


(11) Mount the resistors nnd condensers straight fore and aft as shown 
fn the photographs. Placing those small parts at all odd angles makes 
for a messy job. 

(12) Try to wire up each circuit complete before going to the next one. 
This may not be easy because of the tie-up between circuits. 

(13) Check each component before installing, no matter if it is brand 
new, it might be defective. 

(14) Check each circuit as you go along. This will save you the tedious 
job of an overall check when the wiring is completed. 

(15) The shielding re<iuirements are .simple; shield plate and grid leads 
of I.F.T. 1 and 2. and all audio leads which arc longer than 6 ins. 

Instructions for alignment cannot la* given as yet becau.se 10 of the tubes 
are heated from the power transformer <.n Chassis No. 4. However, if a 
filament transformer is available, it will be pos.sible to try out the set by 
plugging Chassis No. 1 to No. 2, and tracing the audio output connections 
on Chassis No. 2. 

Next month Chassis No. 3, the 60-W. Audio Channel, will be described. 


^ We take this opportunity to apologize for failing to advise Radio-CrafI 



readers that, due to lack of space, it was necessary to hold over Part III 
(section B of which we have just concluded, above) of this serial. 




Fig. 12 


Please Say That Fou Saw It in Radio-Craft 


Fig. II 
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Save Money 
everything 


This huge wooden turnstile formerly was placed across all roads leading in and Out of the German game 
preserve to prevent the animals from strayinq from their grounds. Motorists had to stop their vehicles, 
hoist the barrier, pass through, lower it once mof’e and then continue on their way. Most motorists 
neglected to lower the barrier, thereby negating the advantages of its existence. The new electric-eye 
system works entirely automatically and is fool-proof since it is able to distinguish between man, 
and automobile, and beast^functloning only for the latter. 


The New 

BARGAIN 

BIUETIN 

Your Guide to 
Hundreds of Out¬ 
standing ■Values. 


Wpile today for this 
b If bb outstanding; new 
I llbb Bargain Bulletin— 
there is no oltligation on your pari. | 
High quality merrhaiidise at sensa¬ 
tionally low prices? Radio Sets, 
Parts, Sporting Goods, Watches, 
Clocks, Typewriters, Cameras, Nov¬ 
elties and many other items at real 
savings to you. Fair Dealing—Prompt 
and Courteous Service, always. Setnl 
for your Free Bargain Bulletin 
now, try us, and be convinced of 
our superior values and service. 


RADIO CIRCULAR CO., INC. 

DEPARTMENT RC 

915 Broadway New York, N. Y, 


TELEVISION STUDENTS LEARN BY MAKING 
CATHODE-RAY TUBES 

(Continued from pat)c 335) 


I able and flexible, it will str.Tichten out an.I i t 
itself as it cools down, provi<le<l it is allowed to 
cool slowly. The class contracts slowly ius the 
temperature falls so it must be allowed It) 
stretch evenly until it solidifies to where it will 
not stretch any longer. If it continues ti co<il 
and the e.xtpeme portions of the bulb are very 
rigid, then the glas.s will crack because of the 
tremendous force exerted by the sht inking, 
therefore, if of (he utnwst importance to soften 
the entire vicinitt/ of the bulb u herc (he {jlass is 
being "worL-td.** and then VERY SIjOWLY re¬ 
duce the heat from thLs ’’flexible'’ temperature to 
that of completely-cold glass. 

This process is calle.l annealing. The thicker 
the glass is. the more slowly it must be raised 
and lowered in temperature. Considerable ex¬ 
perience is re<(uire<l to properly handle the heat- 


nnt fused itself to the glass. If any spots are 
white, it means that those spots have not adhered 
to the glass. an<i the bulb mu.st be again raised 
ill temperature and the flame blown against the 
soft glass once more. After a little practice, we 
were able to get the screen properly adhered 
every time. 

Tbe bulb is next placed over a high-pressure 
washer where (he excess screen material is washed 
ofT leaving juat a screen I Crystal thick and very 
evenf Such a screen has the highest luminous 
efficiency. 

Part III will continue this Interesting discussion. 


ing and ’’working" of glass vessels, 

FINAL INSPECTION OF SCREEN 

When the bulb is removed Crom (he spinning 
machine, the end is examined. W.e found that 
this should show a glazed-porcelain appearance 
where the crii.st comes in contact with the glass. 

If it has the usual white appearance of the 
screen material, it shows that the material has 

^Please Say That You Saw It in Radio-Craft 


HEINRICH HERTZ 
PROVES EXISTENCE OF 
RADIO WAVES! 

-50 YEARS AGO 

(Continued from page 328) 

over in celebrating, this year, (he 50th anniver¬ 
sary of his successful experiment, acclaim his 
achievement in those early experiments and 
honor his memory. 


"ELECTRIC-EYE" PROTECTS WILD GAME 

(Continued from page 333) 


IMPROVED "ROBOT" GUARD 

A recent improvement lias made Ibe eiit.ire 
.'Vetion automatic, thereby making it impossible 
for the system to function except for animal? 

Instead of operating the Push-button atTair 
the weight of the csir (or motorcycle) w utilized 
to operate contact planks (see Fig. 1) which 
are insUiIIed across the highway at both ends 
of the arch. The distance between the contact 
planks is about 6 to 10 ft. Due to the fact that 
rather strong springs support these planks, ani¬ 
mals even of considerable weight are unable P) 
deprC'is them sufliciently to make electrical con¬ 
tact. The weight of a car however will do this 
quite rea<lily. 

Merely ilepressiiig these plank contacts is 
not sulliciciit to silence the scaring <levicc for 
the successive plank.s must l>e depressed at regu¬ 
lar intervaUt. Expressetl more simply this means 
that the car must not .stop but must keep going 
so that the front and i-ear wheels will depress 
the plank contacts at the stated intervals. Thus 
the system Ls fool-proof since it is able to dis- 
tingui h between man and automobile, and beast. 


POWER SUPPLY 

Another de ign detail of interest is the man¬ 
ner in which the power supply problem was 
solved. The preserve grounds, being unite a dis¬ 
tance from any power line, the "scaring ” appara¬ 
tus had to be operalotl entirety from batteries 
as shown in the schematic. Fig. 2. Current sup¬ 
ply for the exciter lamps and the heater current 
for the amplifier lube is provi»led by a large 
6 V. lead-type storage battery which las s 
for many months. The plate supply for the PE. 
cell and the anipliticr tube is obtained from dry- 
cells. The horn and headlights are operated by 
another lead .storage battery. Actual operation 
of this "scare” system haii shown that the power 
siijiply is adequate for operation over long 
periods of time. All devices are instulleil inside 
the arches and are .shieldetl against ’ pranksters" 
by a heavy wire fence. The current drawn by 
the entire system ns indicated on a milliammeter 
is adjusted occasionally by forest rangers. 

(This article has been prepared from material 
furnished specially to Radio-Craft by AEG |Ger¬ 
many J. via International G. E. Co.) 


CENTRALAB- 
WILLSTAY QUIET!" 


Centealab 

MILWAUKEE^'^^ WISCONSIN 
BRITISH CENTRALAB, LTD. 
Canterbury Rd., Kilbourn 
London N.W. 6. England 

french CENTRALAB CO. 

118 Avenue Ledru.Rollin Paris XI, France 


says Ml. V. E. Cliaiiiilcr 
of Louisville. 


Sh! for 12 years off aiul on he 
lias used tliesc (fui<”t rontrols 
. . . without mue wakiiij; up 
old lady trouble. 


.Mr. Chandler, well 
known radioman 
of Louisville, Ky., 
writes us in a lou<l 
voice how very well 
pleased he is with 
QUOTE: the only 
control that 1 have 
ever found that will 
stay quiet. UN¬ 
QUOTE. 

Need we go on quot¬ 
ing? 
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THE RADIO MONTH 
IN REVIEW 

(Continued from pnye 327) 

Sydney, Australia, will entertain a World 
Radio Ck)nventiot) April -I to l-l ne.xt year, it was 
announced last month in a S. W. broadcast from 
the Antipodes, over VK3ME, Mclb'-urne. 

"A West End wefldinjj at East End prices." 
Rev. Frank Moore of Welling (London suburb) 
advertises. The secret—a P.A. systeni reproduc¬ 
ing the bells of fashionable St. Margaret's, near 
Westminster Abbey, and ]>honogra]>h records of 
fine organ nnisic. 

Radio-controllc<l planes will be uso<l for anti¬ 
aircraft targets under a new system, the Briti.sh 
Air Ministry announced last month. They are 
launched, pilotless, by a catapult; and operated 
from a niasier-contiol switchboard on the ground. 


HOW TO CONDUCT 
A SOUND-ON-FILM 
RECORDING STUDIO 

(Continued from jmye 3U) 

second, so that at ft.OOO cycles, for instance, there 
are 9,000 variations for every 18 ins. of film. 
The tone quality at these high freiiuencies is 
thus dependent on the resolving power of the 
emulsion. 

A special sound film may partly eliminate this 
problem. The RCA solution, however, is the use ( 
of ultra-violet light in recording. An incandescent 
bulb of high ultra-violet output is use<I. but for , 
lenses quartz must be u^ed, since gla^s len.-^es will | 
not transmit this light. It has been fouml that 
with ultra-v'iolet light, the film has an unusually 
high resolving power, a ml so the <li(!iculty of 
recording hii/h-frequcncics is largely overcome. I 
(There is no limit to how low a frequency may j 
be recorded and reproduced on film.) } 

MIRROPHONIC SYSTEM j 

A very recent development by Western Electric 
is the Mirrophonic System of recording an<l re- I 
producing. Numerous changes are include<l in ' 
this system. In the recording end, a special . 
valve has been <lesigne<l. Instead of one pair 
of valve ribbons. 2 sets of ribbons are u.sed at ' 
right-angles to each other, one horizontal and , 
the other vertical, but both in the same plane, i 

The assembly is push-pull operated, that is, 
one set of ribbons operates on one half-wave 
anti the other set vibrates in response to the 
other half. In this way it is possible to record 
faithfully a greater range of frequencies with 
less waveform distortion. This balanced system 
is also combined with the noiseless feature so 
that a greater range of volume is al.so secure*!. 
The Mirrophonic reproducing system is compaoed 
of a new improved amplifier of much smaller 
noise output, improved photo-cell circuits, and 
loudspeakers of cellular construction. 

A Mirrophonic recorded film has the usual 
streaks of variable density acro.sa the film and 
alao very fine streaka running the length of the 
track. Vibration of the horizontal ribbons results 
in the horizonal streaks, while the movements ' 
of the vertical ribbons result in the vertical 
streaks. See Fig. 2K. 

DOUBLE SYSTEM 

It IS possible, of course—and in fact it is the 
method today—to u*e one neg.itive filni on which 
to record both track an<l picture. First the film 
passc.s through the sound aperture and then the 
picture .Tperture of the same camera. In this 
way, one film will carry both sound aiul picture , 
and will be processed ns one unit. j 

The double sy.stem, however, uses 2 films dur¬ 
ing a recording. A negative film in the camera 
takes the pictures an«l another film in the re¬ 
corder takes the track. In this way the best 
type of film for each will be use<l; probably a 
super-panchromatic negative film for the scenes 
and a special sound film for the track. This 
method allows the processing to take place 
sejiarately so that eacl film has whichever type 
of development is best suited to it. A disadvantage 
is the added cost. 

I*art II will discuss the actual requirements and 
operation of a sound-on-film recording studio. 
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INCREASE YOUR PROFITS 

With the Latest Test Equipment 


You know how important it is for a service¬ 
man to keep up to date. That*s why Wards big 
new 1938 Radio Catalog—just off tlie press— 
lists the finest up-to-the-minute testing equip¬ 
ment .. . the most recent books, crammed with 
authoritative servicing information ... service 
supplies incorporating important new develop¬ 
ments in the field — everything you need 
to do your work more efficiently and More 
Profitably. Mail coupon TODAY! 


Earn as You Pay . . . Equipping yourself 
properly doesn’t require a large investment. 
Ward prices are always low and Wards 
Monthly Payment Plan makes it pos¬ 
sible to have ALL the equipment you need 
when you need it! Terms as low as $2 Down 
and $2 a Month. 

Fill out the coupon below and mail it for 
your copy of Wards new 1938 Radio Catalog 
—Equip yourself for increased profits in 19381 


MONTGOMERY WARD • CHICAGO 


Tottodf 

For FREE Copy of WARDS 
1938 RADIO CATALOG 




Assure Yourself of a Copy. Mail this Coupon TODAY! 

MONTGOMERY WARD, DEPT- RZ-4, 

Please send me my copy of Wards big, new 64-page 1938 Radio 
Catalog at once. 


Street or Box, 


City. 


.State, 


BEFORE 



AFTER 


AND 

THE SERVICEMAN’S 
VISIT 

WITH KENYON 
REPLACEMENTS 

In radio, audio and 
power components are 
the important links, 
cjuality and perform¬ 
ance depends upon 
them. Be sure to specify 
Kenyon, the name that 
has stood for advanced 
engineering, quality and 

dependability for years. __ 

Our Replacement Catalog Contains over 100 Audio and 
Power Components. Obtainable upon request 

KENYON TRANSFORMER CO., Inc., 



Please Say That Yon Saw H in Radio-Craft 
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GINAUDAGRAPH 


Cinaudagraph 

I Magic Magnet Speakers 

extensively utillxed by all leading rodio Je* ! 
celvor and P. A. equipmenl monulaciurers—aie 
available In a complete range of sixes from SV^ 
to 18 inches, to meet your every radio require¬ 
ment. 

If you demand utmost dependability and fidel¬ 
ity of reproduction from your equipment—in¬ 
sist on Cinaudagraph P. M. speakers. Carried 
in stock by all progressive distributors. Free de¬ 
scriptive literature on request. 


Gl NAUDAGRAPH 
CORPORATION' 

Speaker Division • Stamford, Conn. 



Quiet Your Razor 
to Quiet Your Radio! 

Filternoys Suppressor FOIDH is an 
approved plug-tn device to be at¬ 
tached to any electric razor and 
plugged into the electric fixture. It 
takes the noise of an electric 
razor’s motor out of your radio 
programs. 

CONTINENTAL Filtemoyg 
FOlDH, list price $1.00, offers 
radio servicemen a handy profit¬ 
able item to sell on many service 
calls. Carry a few in your kit. Any 
CONTINENTAL CARBON dis¬ 
tributor can supply you. 

fCONTIMENIAL CARBOKlac.^ 


13914 LORAIN AVC., Cleveland. Ohio 
Also. Toronto, Canada 

Makers of Carbon Resistors. Paper Condensers, and 
Ndse Suppression Filters 

Enriosed find lOc fn coin or stamps for my eopy of Handy 
Pocket Data on Radio Interference Elimination. 


SHORT-WAVE RADIO LANDS ARMY PLANE 
WITHOUT HUMAN AID! 

(Continued from page 331) 


a.^ just noted. The directiojinl rclag. which inter¬ 
locks the radio compass niid the ggfo pilot and 
which therefore cause:$ the chanire in heading of 
the airplane, is shown at H in Fig. B. Adjacent 
to this relay is shown the radio compass marked 
C, the frequency of which is automatically set 
by the interaction of the tnarkcr hcaco7i receptor 
D working in conjunction with the frequweg 
selector E (insert 1. Fig. H). The pilot of the 
airplane is informed as to the correctness of 
automatic settings by observing the fregueticy 
selector indicator F (insert 2, Fig. It). (That is. 
when the airplane passes over the marker beacon, 
the frcijuency changer in the airplane is set 
automatically in order to select on the radio com¬ 
pass receiver the fre<iuency of the next succeed¬ 
ing station. In other words, the impulse received 
in the airplane from passing over the marker 
beacon is used to start in operation the frequency 
selector ami changer.) 

Through the automatic and C€X)j>erative action 
of these devices, the airplane heads to the com¬ 
pass guiding station (Fig. C) farthest from the 
landing held as shown in Fig. A. Upon reaching 
that station the frequency is automatically 
changed to Station No. 3 where it is again auto¬ 
matically change<l to the frequency of Station 
No. 2 where the fretiuency is again automatically 
changed to that of Station No. 1 while at the 
same time the engine throttle is automatically 
operated by the throttle engine shown at G 
(insert 1, Fig. D) ; and again shown in H, Fig. D. 
(That is, the ground radio equipment operates 
the same as lights burning on the ground. They 
are placed in operation by ground operators and 
nothing is done to them until their use is no 
longer rcquire<l and they are turned oiT. The 
effective range of the markers, at low altitude, 
is throughout a circle ^-mile in diameter.) 

The throttle engine is interconnected with the 
altitude control in such a manner that should 
the airplane reach its minimum altitude prior 
to reaching radio station No. 1 the throttle 
engine will be so actuated to control the airplane 
in such a manner that it will maintain accurately 
the minimum altitude re<iuired for the operation 
of the automatic landing system. 

After passing Station No. 1 the throttle engine 


1 so actuated that the airplane maintains a 
selicfcd glide angle and rate of descent until 
“ground contact*’ is made. When ground contact 
is made, the throttle engine is further actuated 
by the landhig-ffcar switches. One of which is 
shown at I in Fig. E2. which in turn causes the 
engine to be idled and proper braking applied, 

CONCLUDING COMMENT 

There are 4 mobile (truck) ground trans¬ 
mitting stations as shown In Fig. A. Each truck, 
shown in Fig, C. carries 2 transmitters; one 
(which has a tran.smitting range of about 35 
miles) is for guiding the airplane l»y means of 
the railio compass to the truck position. These 
transmitters operate in the radio beacon band 
of 200 to 400 kilocycles. The other, or marker 
beacon transmitter, operates on the ultra-short 
wavelength of approximately 4 meters. 

At the present writing, the automatic landing 
system has been flown so that all of the landings 
made to date have been made under cross-wind 
Conditions varying in intensity as high as 11 
miles per hour. 

The Sperry gyro pilot has been uso<l throughout 
as the automatic flight control feature of the 
airplane. Certain additions to the Sperry pilot 
have been required in order to provide for the 
automatic control of direction. At J, Fig. F, Ls 
shown the Sperry gyro i>ilot installation; left of 
this unit is shown the master landing switch (1) 
and the auxiliary reset switches (2, 3. 4 and 5). 

The series of tests conducted through the last 

2 years have brought many humorous incidents 
not the least of which have been such terms as 
“nervous shoe laCes*’ and “jittery hands" which 
have always been evident to the observer watch¬ 
ing the pilot keep “hands off" during the auto¬ 
matic landings. 

Figures G and El are views of the airplane 
used in the conduct of all of the experiments on 
the Air Corps automatic landing system. In these 
photographs, the various antennas are identified 
as: 11, the antenna for the comnuini cat ions 
transmitter and receiver; 12, the balanced an¬ 
tenna for the radio compass; 13, the radio com¬ 
pass loop antenna; and 14, the marker beacon 
receptor and its antenna. 



Ililllllllllllinilllllll 


Fig. F. The gyro pilot or 
dutomatic pilot" shown 
at J permits automatic 
flight control for an 
almost indefinite period. 
The master landing switch 
(I) and the auxiliary re¬ 
set switches (2, 3. 4 and 
5) are additional items 
for use in automatic 
landing. 
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GET THE REAL FACTS ON 

TElEUISIOn 

By One of the World’s Forel^os^ Television Authorities! 


ROTOR PLATE 


SHORT-CUTS IN RADIO 


(Continued J rom page 350) 
defect, the reproducer can lie made as irood as 
new by coating the spider \sith orange sheliac, 
(See Fig. 5.) Thi.s makes it stifTer. 

I cured a Imd rattle in an auto-radio speaker 
using this scheme and it has given excellent 
service since. 

Naturally when the rattle is duo to voice coil 
distortion or otT-centcring the scheme here shown 
will do no good. 

E, W. Hill 


SHEET OF 
MICA GLUED 
ON ROTOR 
PLATE CONE 
ON EACH SIDE) 


MICA PLATES 
ROTATE WITH THE 
ROTOR PLATES 


VARIABLE 

CONDENSER 


Fig. 7. Altering ’’dielectric capaerty’’ boosts maxi¬ 
mum of variable condensers. 


The American Television Institute 

was founrled by Mr. U. A. Sanabria, internationally famous 
inventor of the Interlaced Scanning System, now univer¬ 
sally used. The Institute possesses one of the best equipped 
Television Experimental Laboratories in the world. It is 
here that men complete their training under the personal 
supervision of Mr. Sanabria. 


ALREADY COMMERCIAL IN ENGLAND! 

On July 17. 1037. the National Kesources Committee reported to I’resi- 
dent RATosevelt that the m(>.st important flevelopment work in Television 
wa.s compIeUnl, and that only the commercial arrangements remain t 4 i 
be made to provide national Television .service. This means that there 
will be a huge demand for TKATNEI) TEI>F:V1S10N MEN! kememlier 
the great shortage of tr:une<l men during the early years of radio'' 
A hen, the wirlo-awake men who learned radio and got iii on the ground 
floor reaped rich rewards, anil many are leaders in the radio industry 
today. Now Television, sequel to radio” olTcrs you the same great 

oi^orl unities. Make Television your stepping-stone to success. 
TRAINED Ml'N will earn from Si,500. $2,500 to $20,000 a year 


HONORABLE MENTION 

H ome-made hacks for panel equip¬ 
ment. In building some ra<lio e<juipmcnt 
I had need for a relay rack. As commercial racks 
were so expensive 1 decideil to build my own. 

Two old bod rails were obtained from the junk 
yanl aii<l cut to the tlesired lengths. 'Phey can 
eft her be bolted or welded together in the form 
of a rack. The ftnislied product makes a very 
sturdy an<i efPicient rack. 

The general idea is illu^tratcYl in Fig. fi. 

Robert Dunxan 


HONORABLE MENTION 

B oosting capacity of vakiaiu.e con- 

DENSERS. Missing my calculation on 
capacity just a little the sketch. Fig. ?, .shows how 
I incrcJtsed the marimuTH capacity (partL’ at the 
cxpen.se of the nunirnurn. capacity which thus 
wa.s raised) of a 350 mmf. (or •'0.0003a-nif.’ ) 
variable condenser. 

The mica plate being mounted onto the rotor 
plate of course slides between the stator plates 
when the rotor assembly is turned. In the par¬ 
ticular instance mentioned only u single sheet 
of mica is required ; of cour.se the same idea 
may be applietl to the remaining rotor plates as 
ncccs.sary. You aren't getting .something for 
nothing by using this scheme—the trick is that 
the mica has a higher dielectric capacity than 
air and a power factor not nearly ; good for 
R.F. work—however, where maximum circuit 
selectivity is not re<juircd, and for general ex¬ 
perimental work this short cut solved a problem. 

WallaCB LEncEK 


IT. A. SANABRIA 
Fouyider of Ameri¬ 
can Tf If vision 
Institute. 


Every student receives this giant 
television cathode ray tul>e as 
part of his equipment. 

FREE! 

We have compiled, what we be¬ 
lieve Is, the most interesting anti 
authentic data on Television 
you’ve ever read. It's yours 
FREE for the asking. Gives you 
real INSIDE FACTS . . - Tech¬ 
nical details . . diagrams . . 
illustrations . . cathode ray tube 
construction . . Television opera¬ 
tion . . and hundreds of other 
imiYortani, interesting FACTS. 
We will send this data without 
cost or obligation so you may 
determine how to qualify for en¬ 
trance into the American Televi¬ 
sion Institute and how A.T.l. 
training will benefit you and 
ci|ui|» you for a future in radio 
and television. Clip coupon at 
right and mail it to u.s NOW! 


Complete “Professional” Television 
Equipment Included With Each Course 

Not small, ordinary Instruction cquipnicnl. but a full sized ’’profes- 
slonal" television laboratory used for public exhibitions with a steel 
rack and panels nearly six feet liigh, U\o feet wide and eisht inches 
deep mounted on rubber tired casters: CONn’l.ETI': with all Parts to 
make a full-size lelevUioii transmlUcr and receiver worth a thousand 
dollars to one taking tliis training. ALL OF THIS IS INCLVDl-T) 
\\rmi THE A.T.l. cor ns K AND IS YOt RS TO KKKP. The 
course Is amazingly loiv In price and on ea»y tenua arruneod to suit 
you. It costs you nothing to thoroughly investigate tiiis opportunity. 
Don’t pass li uP? Get into Televi<i<.n‘ Send ceuD^n NOW! 

AMERICAN TELEVISION INSTITUTE 
13.1 E. Erie St.. Chicago. Ill. IlC-1237 

Gentlemen; Flease sen<i mo your free Television 
literature described on this page. It is understood 
that all this is free. No obligation. 


Name .Age 


Street 


City 


.State 


A CORRECTION 

Concerning; "‘Learn by Experimenting* n<v 
ginners’ Practical Radio Course. F^xperiment No. 
1.” The connoY'tions to terminals 1* and G of 
the tube .♦should have been reversed, a.s shown 
below, in Fig. 2A. pg. 211*. Oct. Itadio-Craft; F ig. 
2B is correct. 


TRANbfORMER 
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AOJUbTMrNt 
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SEC 
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R. RHtOSlAT-' 


SPECIAL FREE OFFER! 


Turn to page 379 of this issue and read all 
the details about how you can get a FREE 
COPY of the 1937 Radio Reference Annual. 


IF Its TOUGH Cf/S5 \MaiWJE5T MOTORIZED TUNING* 
Turn To RADIO-KINK-AIDS 


Practical Repairs For Over i 
SOOO Hard‘To-Flx Radios. 

Just ^11 out the cird cormpooJing to the tum< 
«nd tnodd of the ki you rquiring. and ihcte 
you kivt luted the 
yttvic€ (roublei found 
in thjt rj<i>a and how 
lo fot than. Y*» it'* 
a* timple aa that. 


ONLY 

195 

COMPlETtWITH H , 
MLTAlCABINET 


T ODAY'S fodio tontdiioni Jujt j 
touch olcctrlc button ond j 
corretpondinq itotion ffathc* in! i 
(Tune by hand aho ) Save up to M. -r- 
50% by ordering ihi* biggor, better, 
more powerful 20 tube. 6-bdnd radio 
direct from factory. Pay a* little a* SOc^ 
a week. Write for FREE I9J8 catalog.| 


20TUBES-6BAHJ>S 

1 


AKJIAD PRODUCTS CO; 

t6t WOOSTER AVE AEio.. 9 . 


_ _ miOUJESTK 

Tear out thi* ad. write your Nimc and Addrru m the I RaiftO lorpOrOtlBII^^^ 
margin, aend Si.QS and we will lend outfit at once, — . I 

‘‘ Dept HH-12, Eiruinnott.DT^f^ V 
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HYVDL 

HIGH-VOLTAGE 

> capacitors 



Handy, inexpensive oil- 
filled capacitors for hiuh- 
voltaKe filter circuits. 


Compactness due to new 
exclusive HYVOL —the 
super-dielectric oil. 


Inverted screw mountin«r. 
No larjrer than usual elec¬ 
trolytic condenser: IV 2 * 
dia., either or 4%** 

tali. 


Hy use of insulating^ 
Washer, grounded can 
may be insulated from 
chassis. 


.r> to 4 mfd. 600, 1000 and 
1500 V. D.C. working. 


Conservatively rated. Cool 
operation. Long lite. A lot 
of capacity for little 


_ money 

A'eir Csitsilotii: Big, Startling, 
32-page book. Just issued. Ask local sup¬ 
plier or write us for copy, TODAY, 



CORPORATION 

TO Wariunerroo St : : Biool^ N. Y. 


IN CANADA: AEROVOX CANADA. Uinh«d Howiilton, Or>t 


“LET ME TRAIN YOU td 

~ FOR A GOOD 
RADIO JOB 


inLineforBig Money 

is ^vlnc fast. Modern receivers 
reciuire tliorousMy trained experts for 
eerrlce and maintenartce. You run become such an expert 
rioht at home . . through It.T.A. methods and bcKin 
eamins money almost from the start of your course. In 
a very short time you uill 


Be the ONE Man 
in 1,000 

who understands evemhlnR there 
Is to know In order to Rive quick 
•'lUre-flre” service to ail kinds of 
receivers. You can be the one man 
who can take the service business 
away from the old-time radio 
•‘tinker.’ 

No Experience Needed 

tren thoufth you know nomine 
about Itadlo now. you can Quickly 
qualify ihe It.T.way to step 
right Into a well-paying position 
—or start your ovn profitable 
business. Use your spare time and 

LEARN AT HOME 

Most n.T.A. members st.irt mak¬ 
ing money right from the begin¬ 
ning. The speeial servletng equip¬ 
ment which Is supnllcd without 
extra cost makes this possible. 
Don’t wall—get started now. Write 
today for our Interesting Kadlo 
Book FItEE. 


INCLUDED 
WITH OUR I 
TRAINING 



This ef*iel<*nt t -"<*• 
saving. trouble-find¬ 
ing Cirroit Analyser 
and Reiistanre Tester 
helns you to make 
money without delay- 
Our Free Book tells 
you how. 


Don*t Put It Off'~S€nd Coupon Novo I 

RADIO TRAINING ASSOCIATION OF AMERICA | 

4525 Ravenswood Av«., Dept. RC-712« Chicago,III. 

l' 

I RADIO TRAINING ASSN, of AMERICA ... ■ 

j Dept. RC-712, 4525 Ravenswood Avo., Chicago. III. | 
m Gentlemen; Send me dcUills of your Enrollment Plan | 

■ and Information on how to learn to make real money ■ 

I in radio quick. _ 

: : 

: 

■ Address . I 

: : 

I City . State . ... ■ ! , 

fmmmmmmmmmmmmmmmmmmmmmmmmmml ' 


NEW TUBES FOR THE RADIO EXPERIMENTER 

fCPTiftriucd from page 329) 


*Ultra-Violet Phototubes; WL-773, WL-774 and 
WIy-767. These “electric eyes" ilo what no human 
eye can do, namely, “see” in the dark! The 
“trick’’ lies in peaking the response character¬ 
istics of this type of “light’’-.sensitive cell in the 
region just beyond the high-frequency limit of 
human visibility or the ultra-violet range. 

Features of the several types: WL-T71, tung¬ 
sten cathode, range of 2,200 to 2,700 A.U.. use¬ 
ful in bactericidal field <measuring ultra-violet 
light used in killing bacteria, preventing mold 
and in general foo<l |)reservation) ; \VI.-767 

< illustrated in Fig. D), titanium cathofle, range 
of 2,700 to 3,200 A.U., useful in measuring 
erythema (sunburn) and vitamin U irradiation 
(of milk, for instance) ; \VL-773 (illustrated in 
Fig. D), thorium cathode, range of 2,700 to 
3,600 A.U., useful in measuring vitamin A and 
in making general ultra-violet measurements. 

One of the distinctive features of these photo¬ 
tubes is that they niay be used without recourse 
to shielding the tube from radiations in the 
visible portion of the spectrum, hence they may¬ 
be used in direct sunlight, with the knowledge 
that all of the photoelectric current change is 
due solely to radiations in the particular ultra¬ 
violet Portion of the spectrum to which the 
phototube is sensitive. 

The threshold response value is determined by 
the particular metal used for the cathode and 
the cui-olT value is determined by the type of 
glass use<l for the bulb. These characteristics 
render it unnecessary to use frequency filters. 

Optimum response from these tubes requires 
high input impedance in the amplifier : an elec¬ 
trometer-type tube is ideal. How these tubes 
shape up in a complete commercial testing unit 
is illustrated in Fig. E. 


Infra-Ued. Gas-Type Prong-Kase Photocell; 
Type 923. Because of the high sensitivity of 
this type cell, which can “see” radiations in 
the infra-red region quite invisible to the naked 
eye, it is particularly useful in applications 
where incandescent lamps are employed as light 
sources. Sec Fig. C. Base connections are given 
in Fig. 1. 

Cathode is semi-cylimiriCal. c;tesmm-coated : 
anoile-supply voltage (max.), 90; anode current. 
20 microamperes; sensitivity. lOO microamperes/ 
lumen: cathode window area. 0.13-sq. in. Load 
resistance, not over 10 megs. This tube is similar 
electrically and mechatiically to the type 918, 
but has a shorter overall length. 

(Data courtesy KCA Kailiotrun.) 


Infra-Red. Gas-Type Cart ridge-IJa.te Photocell; 
Type 921. Substantially hlentical characteristics 
to the type 923. but with cartridge-type base 
like the t.vpe 922 photocell. Also, the 921 has 
a window area of only 0.38-sq.in. : input capacity 
is 1.1 mmf. Load resistance, not over 10 megs. 
Base connections in Fig. 1. 

(Data courtesy RCA Radiotmn.) 


Infra-Red. High-Vacuum Type Cartridge-Base 
Photocell: Type 922. The new doube-ended con¬ 
struction (as in the 921) eliminates the con¬ 
ventional base and provides a long insulating 


path between electrodes. The terminals at either 
end are in the form of metallic buttons, so de¬ 
signed as to permit inserting each phototul>e 
easily and positively in a clip mounting. The 
features of this construction are lower cost, low 
intereleetrode capacity (for the 9*22, 0.6-mmf.), 
and convenience in circuit arrangement. 

Characteristics; cathode, caesium-coated and 
semi-cylindrical ; window, 0.38“Sq.-in. Anode- 
supply voltage, 260 (max.); anotle current, 30 
microamperes (max.); load resistance. 1 meg.; 
sensitivity, 20 microamperesyltimen. Light re- 
s|)Onse may be made practically linear for light 
inputs up to 1 lumen with proper adjustment of 
supply voltage and load resistance. See Fig. 1 for 
base connections. 

(Data courtesy RCA Radiotron.) 


AUDIO POWER TUBE 

Beam Power Tube for A,C.-D.C. Radio Sets; 
Type 6V6G. The new tube (shown in Fig. D) 
is inteniled for use in the output stage of A.C. 
receivers, particularly those in which the plat© 
voltage for the output stage is relatively low. 
With 135 V. on the plate and screen-grid it is 
capable of giving an output of 3.6 W. with a 
maximum signal input of 13..5 V. Under tha^e 
conditions the total distortion is about 9.5%. 
.Additional characteristics follow. 

Heater \’oltage, 6.3 V. ; current, 1.25 A. 

Plate voltage. 135, max.; current (zero-signal), 
58 nia., and (max. signal), €0 ma. 
Screen-grid voltage, 135 V. (max.) ; current 
(zero-signal), 3 ma. 

Control-grid voltage, -13.5 V. 
Transconductance, 7,000 mmhos. 

Ix)ad resistance. 2.000 ohms. 

Distortion. 2.5% 2jid harmonic and 9% 3rd. 
Power output. 3.6 W. 

Base connections appear in Fig. 1. 

(Data courtesy KCA Radiotron.) 


TELEVISION RECEIVING TUBE 

Cathode-Ray Kinescope (Television Receiving 
Tube), 5-in. Size; Electromagnetic Deflection: 
Type 1801. For the first time, experimenters 
now have available a commercial-built (as com¬ 
pared to the school-built type now being de¬ 
scribed in ftadio-Craft) cathode-ray tube «pe- 
cijicaUu desiyned for televisiou^rcception expert* 
mente! The screen is of medium-persistence type; 
the fluorescence color is yellow (phosphor No. 3) ; 
max. screen dianielev. 5 ins. This tube is 

shown piclorially in Fig. B. Base connections are 
given in Fig. 1. Additional characteristics follow; 

Heater voltage. 2.6; current, 2.1 A. 

Direct intereleetrode capacity (control-grid to 
all other electronics), 12 (max.) mmf. 

High-voltage electrode (anode No. 2) 3,000 V. 
(max.) 

Focusing electrode (anode No. 1), 1,000 V, 
(max.). 

Control electrode (grid), voltage never posi¬ 
tive: grid voltage for current cui-olT, -35 V. 
(approx )■ 

Fluorescent-screen input power/sq.cm., 10 
milliwatts (max.). 

Typical operation : heater. 2.5 V.; anode No. 
2. 2.000 V.; anode No. 1. 325 V.; control-grid 



Fig, 1. Underside socket connections of new tubes. 
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Ftg. 2. Circuit for anti^surge tube. 


voliatce adjusttnl to pive suitable luminous spot; 
control-grid signal-swing voltage, taking poak- 
to-peak value for optimum contrast. 15 V. 

(Data coutiesy KCA Kadiotron.) 


Cathode-Ray Kinescope (Television Receiving 
Tube), 9-in. Size: Ktcct romagnetic Deflection; 
Type 1800. l*ike the type li<01 kinesc<ipe this 
model (shown in Fig. Tt) has a mediiim-per- 
eistence scret'n : and phosphor No. 3 (yellow'). 
Base connections arc given in Tig. 1 ; and char¬ 
acteristic data folIf>\v: 

Heater. 2.5 V. ; 2.1 A. 

Direct inU^relectnulo capacity (grid No. 1 to 
all other electrodes), 12 mmf. (max.). 

High-voltage eltvtrode (anode No. 2). 7.000 
V, (max.). 

Focusing electrode (anode No. 1). 2,000 V. 
(max.). 

Accelerating elect rode (grid No. 2). 250 V. 
(max.). 

Control electrodi* (grid No. 1), never l>os. 

Grid No. 1 for 4-urn-nt cut-tdf, -75 V. 
(approx.). 

Fluorcscent-screen input pow'er/j^q.cm.. 10 
milliwatts (max.). 

Typical operating conditions arc available for 
anode No. 2 voltage.s of 3.000. 4.500 and 6.000. 
but since the average exi>erimcnter probably 
will get the !)-in. size tube only with the expecta¬ 
tion of getting the maximum possible brilliance 
in the image, only figures for the voltage will 
be given here. 1 hater, 2.5 V.; anomie No. 2. 
6,000 V. ; anode No. 1, 1.250 V, ; grid No. 2, 
250 V.: grid No. 1. adju.-ited to give suitable 
luminous spot; grid No. 1 .signal voltage (peak- 
to-peak value for optimum c-ontra.^t), 25, 

(Data courtesy KCA Radio!ron.) 

SPECIAL-PURPOSE TUBES 

•Supervisory Control Protector Tube; Type 
KX642* Wherever protection against overload is 
desired, as for instance in radio transmitting 
stations for sw’itching operations and wherever 
remote meter readings are taken, as well a.s in 
radio service stations a.s a protection to con¬ 
densers, transformers, and testing equipment, 
(Continued on jxtffc 383) 



Fig. 3. Bridge circuit for vacuum-test tube. 


A TREASURE TROVE 



of Free Equipment for 
Radio Service Men who buy 


Nation/il Uaion Tubes 


80 Big Pages! 
More Than 100 
Pieces Of — 


Free Equipment! 


Through National Union's help, radio serv¬ 
ice dealers everywhere have been able to set 
up better equipped shops to do better work ; 
a 1.40 to obtain sales helps that produce more 
customers. National Union has constantly 
put the latest advances in scientific equip¬ 


ment as well as modern selling aids within 
reach of the service dealer. The National 
Union Deal calls for a dealer deposit which 
is rebated when the specified number of 
tubes have been purchas^. Over ZO.oOo com- 
pleti'd deala. Every dealer should investigate. 


NATIONAL UNION RADIO TUBE QUALITY 
HAS BEEN PROVED IN THE FIELD. 



NATIONAL UNION RADIO CORPORATION 
570 Lexington Avenue. New Yofii City RC-1237 

1 am Intoro^leil iti the follmiini; equip- 

mcni -- « -, 

Name .. 

Address . . . 

City.. State . 



’ 1. THE ROAD TO I 


BUSINESS 


1. fCll fU^rOnlia dni 

4 N.U |«b4krih«ki 


higtha-Lt 

«r«UMpMH...ND 1 

1 

rndi* lubH. 

hgerriaigi F«r *dd 

l| 

2. Cui pflU- faulsnaXa 


■f 

' nor Sialinlgdl 

S- Tirr^ily biJiiniii 

3. Pvici- hqlKh«n. 

lliwilrfiiig; vi^|. 



MONEY BACK GUARANTEE! 


A complete line of fine quality 1938 models, 
all electric AC-DC. battery or auto radios. 
All newest features, beautiful cabinets. 5-12 
tubes, at prices that will surprise you. 
Write for free catalogue. Ask atiout our 
money making plan. 

ZEPHYR RADIO COMPANY 

13141 Hamilton Ave.. Detroit. Michiiton 




ADVANCED HOME STUDY TRAINING FOR 

“SERVICE MECHANICS” «no«»i 
TO BECOME EXPERT SPECIALISTS 


r\etii«lly It Is not a ca*e of WANTING to become a 
•‘.Servloc SpecialiBt'*—It Is a NECESSITYT New de¬ 
velopments and Changes In circuit designM make it 
un»nt for you to keep pace with the progreiis of 
Radio. The /wrviceman who larks the neeesMiry 
training is ellminatlni; himself frun> h better lK>sf- 
tlon and bettei imy. 

START TRAINING NOW FOR THE FUTURE 

RSI home-ntudy training in Ra<lio Serv’lce ami Pub¬ 
lic Address work give>> you thorough, basie knou-l- 
edge nf how complex rireults work and what gi>es 
Into modem receivers. Write today and learn all 
the facts. 


# FREE • 
BOOKLET* 


Vou*lt want to 
read every page 
of “The key to 
Successful Serv¬ 
icing.- Write 
at once. 


Term# o« tow ogSS Monthly 

RADIO SERVICE 
INSTITUTE (Dtff. RM2> 

3306-l4th8t.. N. W. Wash. O.C. 
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A PERFECT NEEDLE 

FOR PERFECT • 

piaybach / 



I 


|»,A, Trchiii- 
uiaiis! Sound 
I' II jr i n e fi r s 
Kroadc u^i Slalioii 
i> p vr a I o 1 * s! Use 
J{ IC('<)'I'<>N playback 
noodles on acoiaie or regular commer¬ 
cial records with assurance Unit repro¬ 
duction is more natural, brilliant and 
distinct. Xo loss of higher frequencies - 
remarkable reduction of scratch and 
hiss levels. Record life is greatly pro¬ 
longed because llliICOTOX superior 
pianissimo needles ar‘‘ more uniform 
and have the proper curv.iture which 
guarantees ”si<h'-\vaH riding.** Kach 
needle plays at least ten records Illus¬ 
tration above shows method of riding 
position of the needle in the groove of 
the record. 

Vastiv superior to others now in use. 
11K( OTON needles offer additional sales 
outlets for jobbers and dealers. 

Write today for all details --give name of Jobber. 

RECOTON CORPORATION 
178 Prince Street New York, N. v. 




ifa44A 


JOBBER 


^ the NEW 


‘^HAMANUAL’ 

N#w rub»s . - . New Circuifs 

16 NEW TRANSMITTERS 

S WATTS TO 1000 WATTS 


STANDARD TRANSFORMER 
CORPORATION 
• so tlACKHAWK STREiT, CHICAGO 



PHOTOELECTRIC CELLS 

.79 

I EACH 


A prominent manufarturur 
tuns produced thio caesium- 
oxide. 4-t>roiiK tutie. Kxijcrl- 
eiice and producilon inelh- 
ods a^'.ure vuii a iiihe of hluh sensitivity 
iiitrt deiK?n»lahlllly—maxlniuni working 
voliauc of OO, 

Mosl efficient for »ise In electronic re¬ 
lays. controls, alarms. st>ee<l iiidlcainrs. 
automatic counters, plus nia y r u^es. 

>1 j»ostcn'*i with your 
r H r r ^ mhiress hrittgs ouT nCW^ 

I IIL.L.I /.V S t ntaltif:. 

ArpoW sales CO. 

27 S. Jeffers^ St.. CKic*qo. l U- , 


WANTED - MEN—1 

te rast Chri imas Goods. 5 and lOc Ncvpltles. Toy 
Autos. Ashtrays, etc. Can ho done in any spare 
room, basement .or Car.-iCe .-ind no cxi»cricnro nor«- 
s iry. A rare opportunity lo devote spare or full 
time to profitable work. WlUTl-i DEI^T. 26. 

METAL CAST PRODUCTS CO. 

1696 Boston Road New York City 


MODERNIZE YOUR OBSOLETE 
TUBE CHECKER OR SET 
ANALYZER with "PRECISION" 

Write for details. Mention make and model 
number of your old instrument. 

precision APPARATUS CORP. 

IS2I EAST NEW YORK AVE„ BROOKEYN.. N, Y. 


HOW DEPENDABLE ARE YOUR METER READINGS? 

(Conthtued from page 340) 


increases again slightly at the upper enti of the 
seale. 

In view of the foregoing it i,s always good 
policy not to take measurements on the 1st 1/5 
of the scale, but if possible to choose a range such 
that the meter pointer deflects to a point just 
past alx)ut the 4/5 region of the scale- Inasmuch 
as the ratio of most succeeding range steps 
in multi-range instruments is from 1 :2 to 1 :10 
(i.e.. the full-scale value of the next higher 
range is from 2 to 10 times that of the im¬ 
mediately lower range) ike last 1/5 of the meter 
scale for any particular ravge is a more accurate 
place on which to take rcadhigs thaii is the 1st 
1 J fo 1/3 portion of the scale on the next higher 
range. 

It should also be remembered that the actual 
iiuantitativc error in per cent of the measured 
quantity is lower on this portion of the scale 
than it is on its preceding 1/5. That is, the error 
in, let us say, actual volts compared to the total 
voltage measured, will be less if the range is 
chosen so that the pointer deflects to a spot past 
the -1/5 point on the scale than it would be if 
the next higher range were used (in which case 
the reading would be thrown into the 1st 1/2 
portion of the scale, where the inaccuracy is 
greater). 

OBSERVATIONAL ERRORS 

The foregoing applies to inherent meter 
aceuracy. It is also a fact that a given obscrva- 
tional error of say 0.005-iii. in reading the posi¬ 
tion of the pointer at a very low part of the 
scale causes a greater percentage of error in 
the total reading than the same 0.005-in. error 
would make in a reading taken at the middle or 
upper part of the scale. That is, observational 
errors which may occur have a greater efTect on 
the accuracy of "low-on-the-scale” readings than 
they do on ’’high-on-tho-scale” readings. 

Therefore, becaure of these particular t»t- 
hcrent and ob.scrvntiowa? error Characteristics, a 
■ safe rule to follow when using a permanent- 
magnet—movable-iron type instrument is; 

If possible, use a range such that the 
reading will occur past the 1/5 point on scale. 

In practice, practically all servicing meters 
are provided with a sulficient numlx‘r of over¬ 
lapping ranges so that at least no measurements 
need be taken oii the 1st 1/5 of the meter's scale. 
Furthermore, far-tliinking meter manufacturers 
provide their servicing instruments with a num¬ 
ber of ranges whose limits have been carefully 
planned so that a fairly large proportion of the 
readings usually taken with these instruments on 
common radio receivers, will fall at or near abrjut 
3/4 to -4/5 full-scale deflection (usually the most 
accurate part of the scale). 

Take the usual 7-volt range, for example. This 
is used most for measuring the filament voltage 
of tubes having 5- and 6.3-V. filaments. Bias 
potentials of from 20 to 35 V. constitute the 
majority of measurements which are taken on the 
usual 35-V. scale. Line-voltage potentials of from 
105 to 125 V. fall in nicely on the 140-V. scale. 
Plate supply potentials run in the neighborhood 
i of 250 to 300 V.; the 350-V. range is a logical 
one to measure them on. etc. The scales on a 
typical modern multi-range meter useil in a set 
analyzer are illustrated in Fig. A. Notice the 
various scales for the ilifTerent ranges. 

INHERENT ACCURACY VALUES OF 
SERVICING METERS 

It is common practice for instrument manu¬ 
facturers to make gond-grade permanent-magnet 
movablc-coil lype D.C. meters (of the types used 
in K/idio Service work) with an inherent 
accuracy to irithm 2*/4> of full-scale value (for 
any range). This does not mean that the in¬ 
accuracy will necessarily be as large as this all 
over the s ale—it merely means that the in¬ 
accuracy will not exceed this value. 

Most A.C. rerlifler-type meters of good grade 
are Usually accurate to within only 5% on their 
A.C. ranges, due to variations in the resistance 
of the rectifier, temperature, humidity, etc. When 
used for D.C. niCasiirementa, they may be ex¬ 
pected to read accurate to within 2% of full- 
scale value. It must be mentioned here that 
inherent accuracies as high as this should not 
be expected in very low-priced meters of shoddy 
construction, in meters which have been abused, 
or in meters subiected to abnormal temperature 
or humidity conditions. 

Please Say That You Saiv It ui Kadio-Ckaft 


WHAT IS MEANT BY THE TERM 
"METER ACCURACY"? 

There are 2 possible ways to slate the inherent 
accuracy (or inaccuracy) of an electrical in¬ 
dicating instrument. They are: 

(1) The woariniMwi likely error could be staled 
as a percentiige of the individul itidicatioti. 

(2) The Jnoxrmam error can be stated as a 
percentage of the fidl-scale value oj the meter 
range under consideration. 

l.et us sec which of these is in common use— 
and why! At first thought, it would appear that 
the first method would be preferable, for the 
instrument user is interested in the accuracy 
(or inaccuracy) of the individual measurement 
he is making. Therefore, if the error figure were 
given to him in per cent of tho actual wicfcr 
indication, he would have just the information 
he wants. However, if this method of expressing 
the inaccuracy were employed, no single in¬ 
accuracy figure \vould give a true picture of the 
inaccuracy of the instrument for the entire 
range of the scale : for. as we have already seen, 
the inherent inaccuracy of any instrument varies 
widely at different parts of its scale. 

For instance, it can bt* seen from the graph 
of Fig. 4 that the figure expressing the in¬ 
accuracy at the 1-V. point on the scale would 
be dilTerent (and very much higher) than that 
expressing the inaccuracy at the 6-V. point, etc. 
Consequently, if this method of expressing in¬ 
herent meter inaccuracy were employed, informa¬ 
tion concerning the value of inaccuracy which 
exists at almost every meter division, would have 
to be furnished in either graph or tabular form 
by the instrument manufacturer in order to nial:c 
the accuracy information at all complete. 
Obviously, this would l>c impractical for popular- 
priced instruments, since it would re<iuiro com¬ 
plete accurate calibration of the scale for each 
range, lotting of a graph for each range, etc. 

One alternative would be for the manufactiiier 
to state the inaccuracy which exists at the most 
inaccurate part of *he scale, and specify thLs as 
the Tnaxwx Min. possible inaccuracy that would 
occur in readings taken at any point on tho 
scale. This %vould not be fair to the manufacturer 
and his instrument however, for the must in¬ 
accurate part of the scale is usually at the 
extreme lower entl (which is not laed much), 
and the inaccura :y which exists over this small 
portion of the scale is very much greater than 
that which exists Over all the rest of the scale 
(sec Fig. 4). Since this highest value of in¬ 
accuracy would have to be the one specified for 
the entire instrument, the manufacturer would 
be penalizing his instrument by attaching to it 
a high stated inaccuracy value which really only 
exists at a very limited portion of the scale—a 
portion which is very seldom used anyway. 

The foregoing point may be clarified by ref¬ 
erence to the instrument considererl in the graph 
of Fig. 4. The inaccuracy at the 1-V. point on 
the scale is actually about 0.18-V.. or is^'o of 
the indicated value; whereas over the whole por¬ 
tion between about 4 and 10 V. on the scale (more 
than Ms of the total scale), the inaccuracy does 
not excec<l oven 0.7^7’ at any point. Therefore, 
if the foregoing method of expressing meter 
accuracy were use<l, the manufacturer of this 
particular meter would have to state that his 
meter was i8*/o inaccurate. Obviously such a 
high inaccuracy rating would be detrimental to 
its sale. It would also be most unfair, because 
actually, over practically the upper 60% of its 
scale (the very part that \vouId be used most) 
no indicated reading would be in error by more 
than 0.7%, and even over the next lower 20% of 
the .scale, the errors would all be under 6% ! 

Part IV. concluding this series» will discuss all 
the "Don'ts*' in connection with the proper 
handling of test meters and equipment. A few 
comments concerning your reaction to this article, 
so far, would be atipreciated by the author, and 
by the editors of Iladio-Craft. 

The author of this vital article is also author 
of "Radio I'hysics Course.** "Modem Radio Serv¬ 
icing.** and ’‘Radio Field Service Data*'—all of 
them conir»dM(to»« to the field of Utcra~ 

turc for the practicing radio Service Man. 


Trains in the far sotilh of .Argentina (corre¬ 
sponding to Canada's far Northwest in climate) 
will be equipped with radio to keep them in 
touch with divisional headquarters. 
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Better - Quicker - More Profitable Ser¬ 
vicing with Radio chassis cradle 



ScrvU’e __ 

ItAnio GINfliLE <rhaii)»l(» 
«'radle) for efficient t»erviC‘ 
lnK of tetitinff luid rcpatr- 
intf of receivers or ampli¬ 
fiers. Equipment clumps lo 
cradle which lan he ad¬ 
justed to any ani;le. ^Vc- 
cwititnodatcs chassis up to 
13 X 12 X 23 Inches. Ex- 
cellent for dispiayinK re¬ 
ceivers. IVrif* for tllustratrd 
eircuiar HCt 


WM.A.lHaMASC0.32T CAROLINEST., NEENAH,WISCONSIN 


RADIO ENGINEERING 



UCA Institutes offer an intensive course of hlisii 
standard embracing all phases of KaiUo. Fracii 
eal trairung with modern equipment at New 
York and Chlcaca schools. a1.s 0 specialized 
courses intl Home Study tourscs under "No 
obligation" plan. Catalog Dept. RT-37. 


RCA INSTITUTES, Inc. 


.♦t J?nrfio Corporation of America Service 
75 Varick St.. New York llS4 Merchandise Mart. Chicago 


BUILD IT YOURSELF 


Tou loaii build tbl 3 
Trailer with ordinary 
tools easily from our 
step-by-step constructional 
sheets and large sized blueprints. 

de>isn<d ’ir»iler m eaiit«uc«. •l««ps 4 . Toilet. Bhon er. Elce- 
Wlc Licht. 4 >tc. 

8 *t« 76 % of th« coot by buildinc it yourMlf. 8 «oU 26 c for plaos 
dieet. illvwuatlon* and d.t»il». 

the PLAN SHOP. 910 Palmolive Bldg. Chlcaso. 1(1. 



RADIOS.. SAVE?: 50% 



OtAL DIRECT...FACTORY 
PRICES! Manytnod>-rlf> to m- 
tecifrom; AC-UCrAli-W »vi-; 
armchair model,; autumntii- 
tunititr:ear radio,: Farmer to , 
thnt operate Ilka city rAdK>«ti 
S<-nd pctcard for NEW 
Hargain Cntmloa FREE. SO- 
DAY TUIAL plan and 
laircnt-uaer propo,ltioBl N 
COLDENTONE radio CO. 
DEPT.B 12 , Dearborn. Michigan 



RADIO lit IT S ENTIRETY! 


“«.*•’ »hc ludc with nc*|r need |n 

eadiu— (OmPtele lOO-patle eal.loW o( fi.* 
• Icin«ll> known rtdio leCeUrt.. public ad- 
dteaa. part,. •uppISr. ,fid equipment. O', 
^rta shipped aame dar recehed. 


COMPUTE CATALOG AVAIIABLE f 



BURSTEIN-APPLEBEE CO. 


ltU -14 McCEC ST. 
KANSAS CITY. MO. 


FREE POST CARDS MAY BE 
HAD UPON WRITING TO 
THE PUBLISHERS 

These post cards make it easy to answer ad¬ 
vertisements which appear in Radio-Craft, with¬ 
out cutting valuable data which you may wish 
to save. So send for a supply of free post cards 
and use them in answering all Radto-Craft 
advertisers. 



RECENT APPLICATIONS 
OF THE "ELECTRIC EYE" 

(Continued from page 349) 

at which the reaction is complete (or half- 
complete) after the fluids have been mixed may 
be found, provided that the reaction, even at 
top speeds of How. is not too fast to be measuretl. 

Millikan Method. G, A. iMillikan has con¬ 
structed u micro-apparatus (Fig. 30 on the 
same principle, lie uses the difTerential photo¬ 
cell alreaily describe<!. This method, more than 
any other, has advanced our knowledge of rapid 
chemic.Hl processes. For instance, we know now 
how quickly our blood pigment combines with 
oxygen or with the poisonous carbon monoxide: 

Under the conditions of these experiments the 
combination of the blood pigment with oxygen 
is half-complete within 1/100-sccond. whereas 
the reaction with carlion monoxide takes some¬ 
what longer, h is clear that only such reactions 
can be studied by means of the photometer which 
involve color changes. 

If colorless fluids are studied, the photometer 
is replaced by a sensitive thermopile which will 
pick up temperature changes of as little as 
l/I ,000-deg. Centigrailc. Since every reaction is 
accompanieii by smaller or larger temperature 
changes, this extends the range of the method 
lo practically every f.-ist process worthy of in¬ 
vest igation. 

.\ Recording Reaction Meier. Recently an 
apparatus has been developed by Stern and 
DiiBois which may cover the gap between the 

range of the very fast reactions suitable for 

study with the flow method and the range of 
much slower changes which may conveniently 
be followed by the classical methods of chemistry. 
This is the principle: 

One reaction partner is placed in the absorp¬ 
tion cell (Fig. 3D) which is put in the path of 

monochromatic light before it strikes the photo¬ 
cell (vacuum or gas-fille<l caesium cell). The 
photoelectric current i.s amplilied by an electron 
lube circuit (Fig. f) and measured by a string 
galvanometer. Its deflection.s arc recorded on a 
strip of photographic paper. Kvory 2.Mh of a 
second a pin on an electrically-driven wheel. 
contTDlled by a tuning fork, sweeps acro.<s the 
slit of the camera and makes a time mark on the 
film. 

The reaction is startwi by injecting the second 
reaction partner by means of a spring gun 
(Fig. 3E) into the stationary fluid. .Mixing is 
complete in about l/lOrt-secontl. A color change 
due to a chemic;i) reaction affects the light 
falling on the photocell and is con:»equently re¬ 
corded on the film. The photocell is calibrated 
with the aid of the rotating sector indicated in 
Fig. .AD. Some typical records obtained with this 
method are shown in Fig. 5. The upper curve 
rep resents a straight mixing process (a dye was 
injected into water) anil the lower curve a re¬ 
action of a blood Pigment with peroxide in the 
course of a catalysL*. By varying the speed of 
film transport a wide range of j-eaction rates 
may be covered. 

In concluiling this brief survey it may be said j 
that we can expect from the photoelectric cell | 
an ever increasing usefulness in its service to 
mankind. 


"SNOW STATIC" BEING 
BEATEN BY "FLYING 
LABORATORY" 

(Continued from page 348) 

the receiver is caused by the random variation of 
the discharge flow rather than the total discharge. ( 
Whenever the discharge from the steel point 
or antenna exceeded a certain rather broad maxi¬ 
mum. the characteristic snow static sounds were 
heard in the radio set, 

.A scries of points (LK. in one of the photos) 
were installed on the plane to learn the distribu¬ 
tion of this discharge. These were arranged on 
the nose, tail, each wing, behind the exhaust 
outlet, behind the propeller, and at 4 points 
along the plane belly. The points were connected 
in a nuniber of group arrangements to vacuum- 
tube electrometers. The electrometers were in 
turn connected to paper recorders. Hecordings 
were made in a variety of cloud formations over 
a period of 8 weeks. It is of interest to note that 
at a speed of 180 miles an hour the variation in 
charge on the pl.ane is so rapid that automatic re¬ 
cording devices are the only means by which a 
useable record can be obtained. (Be sure to read 
Part III, next month.) 
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WESTON 

Model 697 

VOLT-OHM- 

MILLIAMMETER 


Here’s a convenient, pocket-size radio test 
instrument . . . hut oue that is made lo the 
same standards of accuracy and depend- 
ahility as the larger \^'eston instruments. 
ISothing has been sacrificed to achieve this 
.small size. The ranges provided, too, are 
complete for radio servicing: 

Voltage Ranges: AC and DC-0-7.5; 0-15; 
0-150; 0-750 

Current Ranges: DC only 0-7.5 and 0-75 
niillfamperes 

Resistance Ranges: 5000-500,000 ohms full 
scale; 35-3500 ohms center scale 
Size: 5i^''x334''x3i^a" 

Model 697 is a most convenient tester to 
carry on serv ice calls ... a cinch to handle 
on the bench or around ihe shop ... yet it is 
extremely low-priced for a sturdy, depend¬ 
able Weston instrument. Model 697 and 
other pocket-size Weston testers should he 
included in every serviceman’s kit. Be sure 
you have full information. Return the cou¬ 
pon today. 

Weston 

ImfruMc/tfs 

UVttoii Elrctrical ln•1^umrll| Corporal ton 
599 Frrliiigliiiysrn Ave,. Newark, N. J. 

Send rompleie information Jtin Pocket Size Testers. 

Name---___ 

Address___ 

City-—.. State. —. 
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DEPEND ON DEPENOADLE' 


gnam ACCURACY 
TESTING RANGE 

lower COST 


DEPENDABLE MDDEL 409 
AC-DC MULTITESTER 


5" Fan Type D'Arsonval 
meter • Accuracy 2% • 

Separate low ohmmeter 
scales # A ohmmeter 
ranges (no external bat¬ 
teries) • High range 
7,503,000 ohms • Low 
range ccrter of scale 2 
ohms • Each of first 10 
divisions reads 1 20 ohm 
• Low current drain • 

Used on A.C. ar^d D.C.— 

25 and 63 cycle • A.C. 
voltages as accurate at 
20,000 cycles as at 60 
cycles • No frequency, 
wave form or temperatur'^ 
error in rectifier • Linear 
A.C. voltage scale • 2000 ohms per volt • 
5 D.C. current scales include microamps, amps, 
A.C. and D.C. volts—0-5-50-500-1OCO. D.C. micro- 
amps—0-500 D.C. Milliamps—0-5-50-500. D.C. 
amps — 0-5. Ohms — 9-103-7500-75,000-7.500,000. 
Power level in decibels from -9 to +40. 

»S'ce j fhUvr Write to Dept. C. for eotatog. 

Write for particulars on new dc luxe tube 
tester Model 311 
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"LEARN-BY-EXPERIMENTING" 
BEGINNERS' PRACTICAL 
RADIO COURSE 

THE POWER SUPPLY 
AND HOW IT WORKS 

(Continued from page 343) 

This Ls accomplished in the type 80 rectifying 
tube, which has the property of allowing current 
to pass through it in only one direction. 

This tube has a filament which is heated by an¬ 
other low-voltage secondary winding (that niake.s 
3 secondary windings in all) supplying it with 
5 V. A.C.. and it also contains 2 plates. If only 
1 plate were present, it would be called a half¬ 
wave rectifier and would allow only the positive 
half of the A.C. ode to pass through, suppress¬ 
ing the other half. Since the type 80 tube con¬ 
tains 2 plates, it Is called a full-wave rectifier. 
and these plates are so connccteii that each half 
of the cycle is allowed to pass through in the 
same direction, thus giving the type of direct 
current shown in Fig. 1C where the amount of 
current varies rapidly, but docs not at any time 
fall below the zero line. This “unidirectional" 

(1-dircction) output therefore is a vurging or 
pulsating DC. 

“FILTERING" 

For the 3rd part, "filtering.** it is necessary 
to remove the pulsations from the rcctifietl D.C. 
so that the radio tube plate may be supplied with 
an unchanging D.C. This is accomplished by 
an arrangement of iron-core coils (known as 
chokes), and condensers of high capacity (which 
in this case, are electrolytic condensers). The 
choke coil freely allows steady current to pass 
through it. but olTers opposition to current in 
which changes (pulsations) are taking place. 
The high capacity condensers, meanwhile, arc | 
charging with every increase in current, and 
discharging with every decrease in current, with 
the result that the condensers store the charge 
when it Icmls lo he excessive, and deliver their 
charge lo the line when it tends to drop to zero. 
This, in efTect. is a stabilizing action and also 
tends lo keep the current from varying. Thus, 
by using a combination of choke coil and its 
associated condensers, we impede the pulsations 
of current with the choke coll and deliver 
these pulsations to a condenser which smooths 
the pulsations by its storage action. Such a com¬ 
bination Is therefore known as a "fitter section'*. 
(In our arrangement, since the rectifier feeds 
directly into a condenser, we have what is known 
as a condenser-input filter.) Thus, by passing 
the pulsating D.C. through 2 filter section.^ (.as 
shown by the 2 clioke coils present), we obtain 
a practically pure D.C. output, which is pic¬ 
tured in Fig. ID. I 

FUNCTION OF OTHER PARTS j 

To make our power supply suitable for the 
many purposes of various experimcntsi we pro- j 
vide a means of varying the “If volUigc over 
a wide range. Thi^ is done by an arrangement 
of resistors, forming a voltage divider. j 

Resistor K1 is connected in series with poten- | 
tiomeler PI. .and the combination is connected j 
across the output terminals (marked "B+IIi". 
and "R-”. in Fip. 2E). In this way the full 
voltage b impressed on the combination and a 
slight current (known as the bleeder current) 
flows through it, exerting a steadying etTect on 
file system. 

The moving arm of potentiometer P1 can then 
be varied to include as much of the full volt.age 
as is desired up to the junction of R1 and PI. 
which would then incliulo about 2/3 of the total 
voltage (or usually, under ordinary loads), about 
250 V. Thus with the use of the 2 *’B + ’' binding 
posts, we may use both the full voltage (usually, 
under ordinary load), about 375 V. directly from 
the "H+Hi“ (High) binding post, and the 
variable voltage from the “H+Var.“ (Variable) 
binding post, which may be useil at the same 
time to give from zero to about 250 V,, by turn¬ 
ing the dial-knob of PI. 

To see what type-s of current are present in 
different parts of the eirciiit, we will use a 
testing system. The most direct method would 
be to use a device known as an oscilloscope, which 
can make the 3 types of current directly visible 
in the form of characteristic curves shown in Fig. 

1, Section.s U. C. an<l D. However, since such a 
cathode-ray oscilloscope, wliile extremely useful, 
is yet a bit loo advanced and relatively expensive 
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for use here, we will instead use an indirect 
method for obtaining the results neede^l for this 
Experiment, in an inexpensive manner. 

This is accomplished by causing the current 
simultaneously to give visual elTects on a neon 
tube and audible effects on a loudspeaker. By 
utilizing the i)ropcrty of the neon tube, which 
lights on only one plate with D C., and lights on 
both plates with A.C. we can visually determine 
whether A.C. or D.C. is present; and hy listening 
to the loudspeaker, we can tell whether the cur¬ 
rent is varying or constant by the presence of 
any audible hum. since any changing current, 
whethcj' A.C. or D.C., will Cause a hum; while 
pure D C. will not give any perceptible hum. 
This testing system, shown in Fig, 2. Sections 
A. H and C. is arranged so that no more than 
2 3 of the total voltage is ever impressed on the 
neon lube—Joudsi>eaker combination to avoid 
any possible damage to the test e(|uipmcnl be¬ 
cause of excessive voltage. 

THE EXEIuRiMENT-lHnVKU SUPPLY 
OBJECT; To construct and study a power 
supply operated from the alternating current 
line socket. 

PROCEDURE and RESULTS 

(l.\) Construction —The layout of parts is 
shown in assembled form in a top view in Fig. 
D and in a bottom view in Fig. C. Here it will 
be found very practical to use a chassis which 
has the large ot>enings already punched in it 
for }*.T., S, and the binding post Rtrii>. All other 
parts are easily mounted by drilling small holes. 

As a matter of convenience, the 3 electrolytic 
condensers, Cl. C2, and C3, place<l side by side, 
are first attached to a soldering lug s/rip at 
each end and the 2 lug strips are then easily 
mounted with screws. The precaution of con¬ 
necting condenser lead, marked +, to the posi¬ 
tive side of the circuit must he observed here. 
And the ever-present Precaution that, when work¬ 
ing with a metal chassis, no exiHjscd connectiens 
touch the chassis also applies here. As to those 
connections which are intended to be groundid 
('vhich in this ease means only the connecting 
this inodcril pen supplied with ink' to the cha.sai ), all of these chassis connections 

should be electrically bonded, that is, connected 
together at a common point. 

The wiring is shown in symbol form in Fig. 
E.^OTE: Do not complete the wiring of points 
(shown as dasli lines in the 
as they will be u od for 
Instead attach a length of 
wire ending in a spring-clip to point E, as shown 
in Fig. IE unfl leave points D and “Bflli” 
unconnected. These points will be permanently 
connected later as we pix>cecd with the testing. 
For the .same reason, Jiring out an extra wire 
from point P an<l another wire from point F 
of the tube socket, and make a temporary con¬ 
nection of 2 extra wires (preferably of different 
colors) to the 2 temporarily unuse<l connections 
on the binding )>ost strip. Thwe extra wires 
will also be taken care of. ns we Pro eod with 
the testing, .so that they will not appear in 
the completed u;iit. 

, When the wiring is ready for testing, then. 

I there shoukl be 1 testing wire, ending in a spiring 
clip labeled E and 2 temporary testing terminals, 
labeled P and F. These binding post strip term¬ 
inals arc best labeled immediately by pasting 
narrow strips of gummed labels beneath them 
and properly marking the strips. 

(Hi) Method oj llendlina High Voltage —Before 
, the power plug is imserled into the line socket, 
it is imperative that we have a definite method 
for going about our tests without incurring any 
shock. This method is simple and safe and calLs 
for remembering just 2 rules, namely : 

I Hale /. Turn o)j the power before touehim/ 

, arty part of the power supply IN EVERY CASEf 
j Rule 2. BTt/i the power off. try to mahe eonnec- 
] tion WITH ONE HANl), keeping the other hand 
I free from any contact with the power supply 
whatsoever! 

, Note that the condensers retain their charge for 
I a short time, even after the power is turned off, 

I until the charge leaks off through the ’‘resistance 
load”. To simply corrert this condition, touch the 
bare ends of a short length of wire, held by the 
, insulation, to the ”B+V” and ”B-” posts, after 
the power is turned off. thus completely remov- 
i Ing any charge that may he stored in the high- 
capacity condensers. 

(2) Testing the Current Delivered by the Rower 
Traws/ormcr—Referring to the tCKting system. 
Fig. 2, it will be seen that we are using the 
full resistance of Rl and PI as the load. The 
lower end of this full resistance is already con¬ 
nected to B— ' internally, and for the other end 
(Continued on following jtage} 
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(Cotitinurd from precedintj page) 
we use the clip attached to point E (which is 
the upper end) and attiich this to whatever point 
in the circuit we wish to test. The neon tube 
and loudspeaker are connected in series, and the 
ends of this combination are connected to '* 11 -" 
and *'lf-fVar." (variable) posts, with the 
variable arm set at maximum (lOO on the dial 
reading). 

For testing the current from the power trans¬ 
former. the clip from point E is clipped on to 
temporary terminal P (coming from the P of 
the tube socket), thus placing our testing s>’steni 
across Vi: the high-voltage secondary of the 
power transformer. 



Turn the power on with the switch. As the 80 j 
tube heats up. results should be evident from the 
neon tube and from the loudspeaker. Obtain the 
results called for in the Table of Data, namely, 
the lighting of one or both plates of the neon 
lamp to indicate whether the current is A.C. or 
D.C. ; and the fimoMMf of hum from the loud¬ 
speaker. observing vvhether loud, soft or negligible. 
Also make a mental note of the pitch of the hum. 

Turn the power olT, ami use the discharging 
wire to remove any possible condenser charge 
by holding the wire by the insulation and touch¬ 
ing its baretl ends to the ”B ” and “li+Var." 
binding posts. .'Mthough there will probably be 
no sign of any charge (since the high-capacity 
condensers are still unconnected) it is beat to 
do this, as a matter of habit, every time the 
power in turned off. 

(3> Testing the Current from the Heettficr — 
With the power off. remove the spring clip E 
from temporary screw terminal P. and dip it 
on to temporary screw terminal F (coming from 
the F of the tube socket). Turn on the power, 
and again note, for recording in the Table of 
1 Data, the lighting of the neon lamp and the 
sound from the loudspeaker. AL<o try to compare 
the pitch of the sound with the remembered 
pitch in the preceding teat. Most ears should l>e 
' able to determine by remembering whether this 
pitch is higher or lower, since the fretiueney of 
one will he twice the other. 

Turn off the power and again “short” terminal 
•B-” to ”H Var.”. 

(i) Testing the Current from the Filter- -At 
this i»oint, the permanent cojmections are matle. 

‘ Remove, by clii>i)ing off, the extra wires from 
the P and F terminals of the tube socket. Remove 
the clip E and make a permanent connection 
between E anil the point marked “R-I-Hi**, which 
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GET THIS new BOOK — 

FREE! 

Every Radio Man Can Use 
It to Advantage! 



npHE Editors of RADIO-CKAFT have prepared 
* a special hook for you. The new book—1937 
RADIO REFERENCE ANNUAI^is not for sale, 
but available only to subscribers, both new and 
old, with a Seven Months’ Subscription to 
RADIO-CRAFT. The price of this Special OfTer 
is only One Dollar ($1.00)—and as an a<lditlonal 
saving the book is mailed to you postpaid as well 
as is the nnaga:&ine each month. 

Carefully outlined below is the contents of this 
new book; it contains information which every 
radio man needs. The book contains 64 pages, 
size 6x9, and is replete with illustrations. 

Read these Irxteretting Chapter Headings of 

1937 RADIO REFERENCE ANNUAL 

Receiver Construction 

ItulldlriK a 12-tube All-Ware DX rwelver—TInw to make 
a modern 6 tube Oar Radio set—biiildtnif up a 2-tuhe 
IleKiniicr'g Set. with several different yower supplies for 
T-anous Uses—Oonstructinif a 2-tube inidset set for 
portable use—How to buiid a "talkinK” briefcase—no 
aerial or ground necrte.l. 

Test fouipmenf —Construction 
How to make an "Eleil'^oiiic Eye" output meter—iTmr to 
niiisirurt an tilfra-comi ic( universal Volt-Obiii-M Milam 
meter—How to make a Iteslstance-Oapaclty tester I low to 
ItiilM a rocket Adapter fOr set tesilnff- -Huikllnfr a 
I’ortable Capaeity hrldire—Cbnstruotlon of a V.T, Volt¬ 
meter In cotnpuet form—How to Make a Modern Set 
Analyzer. 

and P. A. Equipment 

Maklric an Audio Ihiss lt<X)stcr. ushiK dire«i roupllnft— 
llmv to build and add s Huai-Channel Amplifier to your 
r«*relver—Coi struetlnB a Illcli-Fldelit.v .vmpllllcr—Con- 
struetlon of a S-tube A.C.-operated l*reamp!lflcr—Funda- 
mentals of "Decibel l^cl" and "Hetibel Haln.’ 

Articles for the Service Man 
Servlrlns with the Osrillosoope—Servtcliic with a Rincle 
Meter—"Wliat’B Wronif With Your lladio" rhart—Taptr* 
of Volume Controls, and use of various typ«—Ideas for 
the Service Shop—Alignimr .Ml-Wave receivers 

TVme and Money^Saving Kinks 
In this sertiim ymi profit by the exiKMience of other radio 
men. Tliese kinks ir© really valuable "ihorl-cuU" which 
save much time and. very often, money. They are ■pet" 
ideas pul into htactice. 

important Articles Which Have Appeared in 

RADiO-CRAFT 

General Interest Articles 

Deslffn of Transformers for Class "AH" and "11" opera¬ 
tion—A table of liiter-Elertrodo Caparlties for 30 differ¬ 
ent tube types - How to m.nke a Flo.illnK-Or!<5 Itelay 
Construction of a nifKlern Treasure l/ 3 <*ator—ll<*w ui get 
1>X on your All-Wave R.'idio—Making a S-meter Trani- 
cfiver for use In car or boat. 

Hew Tubes Developed in I93S 
riiaracteristirs of the Newest Reeeivinj; Tubes of all 
manufacturers. ttivimt uses. cliaracterlstir.s, present 
euuivaienis (it any) aiiu ait Dcrtnicnt data. 
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Oentlonien; Enclostnl you will find lay rcmift.inee of Ono 
iKdlar 01.00) for which enter tiiy xuhscription to 
ItAlylO CltAFT Macazlne for Seven Mmilhs. Send me 
AHSOLITELY KHKK ,ncl HOSTl'MD my copy of 
1937 RADIO REFERENCE ANNUAL. 
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is then connected to the “B+Ili” binding post 
on the strip. This takes care of the temi>orary 
conn€?ctions. Finally, connect all the negative 
sides of Cl. C2 and C3, together to the common 
"R-”. With this arrangement, the testing system 
which is still cOnnecte<l to the “H-" and 
“R + Var.” binding posts, is now across part of 
the output fn*m the filter. 

Turn the power on. aiul note again the light¬ 
ing of the neon bulb and the hum from the 
louilspeaker. Record in the Table of Data. 

(51 Varmnti the Voltafte —Leaving ail con¬ 
nections as they are. turn the knob of PI slowly 
back from its ma.ximum position, observing the 
effect on the neon lamp. The point on the dial 
where the neon lamp extinguishes is approxi¬ 
mately 70 V. It will thus be seen that the voltage 
control can be made to vary the voltage from 
0 to a maximum of about 150 V. in this case 
(with the load of the neon lube and loud speaker 
combination)- The full voltage available from 
the "H ! Hi” binding post is not tested here, as 
this will be done in a later Experiment using 
meters. Generally speaking, it can be conshlered 
to be from ulniut 450 V. at no load current, to 
nliout 250 V. at a full load of 80 mtlliumperes 
(or ma.). 

CONCLUSION 

Thus power supply is a device for converting the 
current from the llO-volt A.C. line into currents 
suitable for the o|)eration of the vacuum tube. 
It supplies "A" current for the heaters at 6.3 
V. A.C.. and also, after rectification and filtering, 
supplies “H‘* current for the plate at about 450 
V., practically pure D.C. 

QUESTIONS* 

1. To supply A.C. voltage for the heaters or 
*‘A” supply, the original HO V. A.C. must be: 
(rectifie<l; filtered; stepped-<lown.) 

2. To change A.C. to pulsating D.C. the current 
must be: (rectifies!; filtered; steppetl-<lo\vn.) 

3. To smooth away the pulsations into pure 
D.C., the current must be: (rectified; filtered, 
stepped-down). 

4. Pulsating D.C. differs from A.C. because: 
(it tloes not change; it never reverses its direc¬ 
tion; it causes no hum). 

5. The original output of any rectifier is (A.C. ; 
pulsating D.C.; pure D.C). 

♦Answers to these uucstions appear on Pg. 380. 
School Radio Clubs are invited to write to the 
editors concerning the use of these Experiments 
by club groups. 

LIST OF PARTS 

One Unite<l Transformer Co. Power transformer, 
type Ulll, 600 V. at 50 ma.. 6.3 V. at 2 A., 
and 5 V. at 2 A., P.T. (Note: If it is desired to 
have 2.5 V. nvailuble for heater supply in addi¬ 
tion to 6.3 V., use type UlI2.) ; 

Two United Transformer Co. filter chokes, type 
PCf>. 12 hy. at 60 ma., Ch.l, Ch.2 ; 

Throe Solar ultra-compact electrolytic condensers, 
type LG5-8, 8 mf., l50 V. (working), Cl, C2, 
C3 

One Solar tubular paper condenser, type S-0267. 

1 mf., 400 V.. C4 : 

•One 4-Prong socket, sub-panel. S; 

•One fixed resistor, type J, 10.000 ohms. 12 W., 
Hi : 

•One power potentiometer, type P. 20.000 ohm-s, 
12 W., PI ; 

One power switch, labeled on-otf. moving arm 
insulated. Sw. ; 

One fuse and mount, automobile type, 2 A., F; 
One line cord and plug; 

Ono bakelite panel, 3 x :pyi x Ui-in. : 

•One dial plate, type 1179. 2 ins., O-lOO (326 
deg.), and pointer knob, type 575; 

Ono binding post strip, fi-screw connections ; 
•One niet'il cbas.sis. punched for power supply. 

6 X 9 X 2*/j ins ; 

Acces,sorics 

One Raytheon typo 80 tube; 

•One neon bulb, 2 W., and ‘base socket, N ; 
t*One dynamic loudspeaker, preferably perman¬ 
ent-magnet type, mounted in wooden cabinet, 
type 5RMCT. LS ; 

•Names of mannfactureis will be supplied upon 
receipt of a stamped and .self-,addres8o<l envelope. 
^Denotes part used in previous experiments. 


HR: “nUSlNESS FKORLEMS OF THE 
SERVICE MAN” 

Due to unforeseen circnm.stanccs this de¬ 
partment by .lack Grand does not appear in 
this (December) issue; however, you will find 
it. as "*rho Case of Mr. Dcgam.” in January 
Hadio’Craff. 
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Jobbers everywhere 
in every state in the 
Union . . . tell us that 
"QUALITY and PROF¬ 
IT”^ conscious servicers are switching to 
C-D’s. These smart servicers are taking 
advantage of the new highs in performance 
ami dependability that C-D electrolytics are 
establishing on the most difficult jobs. 

No m.atter what the radio circuit-there's 

a rugged, dependable C-D condenser de¬ 
signed for it. The use of C-I) in servicing 
means PROFITS . . . SATISFIED CUS- 
TO.MERS . . PEACE OF MIND. 

WORLD’S OLDEST AND LARGEST EXCLUSIVE 

manufacturers of capacitors. 

Cntaloif No. 151A describin-ff in complete 
detail the entire line of C-D eapacitora 
free oh reuueat. 

Write to: 

1014 Hamilton Hlvd., So. Plainfield. N. J. 

MtCA m DYKANOL % PAPER 
WET AND DRY FLFCT»-OLYTf CS 



CORNELL -DUBILIER 

CZrCTA/C CORPOJtATION 

South Plain Hoid, Now Jmrsmy 


SERVICEMEN 

Get This New Self Selling 

WIRE ASSORTMENT 


DISPLAY 





It *9 a spiisatioH? 
UirHlKieh lentls 
with this 
self-selling dis¬ 
play. Altrarfive 
metal siiools, iii- 
chidirig P 11 s Ip 
liack. Iluokiip, 
Colored R u h- 
her Lcatlin, Fix- 
1 H r e, L a 111 j» 
Wire* etc., to le- 
sell a! 39 c. 


MAGNATE WIRE ASSORTMENT 

On metal spools. Even sizes from 14 to 40. Inclusive. 
Double Cotton, Pl.m Enamel, Double Silk. To resell at 


IFREE Multicolored DISPLAY 

Ono dispLiy given with each initial order for 100 spools. 
DisPLiy made of relnforcnf steel. mabo(|.any crackle finish 
with .ittraclive 3-color dispbty. Your jobber can supply 
you. cr write to us direct. Dept. S-8. 
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BRINGS YOU ANY ONE OF 

THESE 4 FAMOUS RADIO BOOKS 

BADIO FANS! Help >*ourselvea to a radio education for the price of lOo per book. These 
books give you a good loundaiion towards the study of radio. Tou'il be amaied at the 
wealth of Information contained In them. Tliey are especially wTltten for beginners but are 
useful review and reference books for all. 

Each bcx>k contains 32 pages, profusely illustrated with clear, self-explanatory diagrams. They 
contain over 15,000 words of clear legible type. They are an education in themselves and lay the 
groundwork for a complete study of radio and electricity. 



MOW TO BUILD FOUR 
OOERLE SHORT-WAVE 
SETS 

pue to a special arrange, 
ment with the publishers 
of SHORT WAVE CRAFT, 
we present In this book 
complete debills for build¬ 
ing the Ooeric sets, also 
•n excellent power p.ick 
If you plan to electrify 
any of the sets. 

Contain* EVERYTHING 
that has ever been printed 
on these famous receivers. 
These are the famous sets 
that appeared In SHORT 
wave Craft: “a 2-Tube 
Receiver that Roaches the 
12.500 Mile Mark,” by 
Wjilter C. Doerle, ”A 3- 
TMbe ^SlfOial Gripper.’ 
fcy Walter C. Doerle. 

The Doerle 


“HOWTOirntt^ 

IT 


HOW TO MAKE THE MOST 
POPULAR ALL-WAVE 1- AND 
2-TUBE RECEIVERS 

This book eontAin* n numhrr 
of excellent i- and 2-tube seta 
some of which luive .ipi^a^d 
In past issues of rA 1>IO- 
CRAFT. These .sets are not 
toys, but have been carefully 
engineered. They are nut ex- 
pertments. To mention only a 
few of the sets the folJovvlnK 
will give you an Idea. The 
Megariyne l-Tube Pento«le 
Coudspeaker Set. by liui-o 
Gemsback—Electrifying T h e 
Megadyru^llow to Make a 1- 
Tube Loudspeaker set. by >». 
P. Chesney—How f4i Maxe a 
Simple 1-Tu»>e AH.Wave Elec¬ 
tric set. by F. W. Harris— 
How To Build A Four-ln-Two 
All.Wave Electric Set. Hy J. 
T* Bernsley, and others. 

Each set is fully de- 
I HCTU>ed In simple lan¬ 

guage *<» that anyone 
can hulld with limited 
means .ind with prac- 
tlc.illy no ex|»erlencc r 
worth-while all-waVv 
radio set. 


ALTERNATING CURRENT 
FOR BEGINNERS 

This book gives the beginner a 
foothold in elertriclty and radio. 
Electric circuits arc explalneiJ 
, , . this Includes Ohm’s l.aw, 
.'iltemating current, sine waves, 
volts, amperes, watts, eoiulensers. 
transformers, moiors .nnd gener¬ 
ators, A.C. Instruments, housc- 
winng systems. elfMrtrieal appli¬ 
ances .^nd electric lamps* 

Here are some of the Practical 
experiments which you can per¬ 
form. Simple tests for differen¬ 
tiating between A.C. and D.C.: 
how to light a lamp by Induc¬ 
tion; making a simple electric 
horn: demand izlng a watch; 
tesung motor nmiaturcs; charg¬ 
ing storage batteries 
from A.C. outlet: 

Ing condensers with 
A.C.: making AC. 

electromagnets: fry* 

Ing eggs on a cake of 
lee: making simple 
A.C. mobirs and many 
others- Hat 42 illut- 
trationi. 


ALL ABOUT AERIALS 

In simple, undersUmd- 
ahle language this t>ook 
explains the theory un¬ 
derlying the various 
types of aerials: the in¬ 
verted ”L.” I he Doub¬ 
let, the Double Doublet, 
etc. It explains how 
noise-free reception ran 
be obtained, how low- 
InUH'dance transmission 
lines work: why trans¬ 
posed lead-ins are used. 
It gives In detail the 
construction of aerials 
suitable for long-wave 
broadcast receivers, for 


10c postpaid 




Has 30 inuttr.ttjonS. 

10c postpaid 


^‘ 9 gFL'’a»!k*l! 

* I And 1 TtBt gECtIVtPS 


•2-Tuber* Adapted to A. C. 
Operation,” '^•The Doerle 
3-Tube ‘Signal Gripper* 
Electrified,” ,ind “Tho 
Doerle Goes ’B a n d- 
(>prvad.’ ” Hao 30 illut- 

10c postpaid 



aiTEKNam^ 

^eVRREST 

FOR BEGINNERS 

HomExpotoasm 


--bOIOS 

iMiaLiATnF 



sbort-w.vve receive™, 
and for atl-wove receiv¬ 
ers. The book is written 
in simple Style. Various 
types of aerials for the 
a ma t eur -1 mnsmlHlng 
station are explained. 
BO you Can undersLnna 
_ ... «« illuitra- 


Has »6 


lOe postpaid 


I RADIO PU»LICAT10NS ^ ^ FlC-ja-37 

•9A Hudson Street, New York. N. V* 

I Please send Immediately POSTPAID the books checked: 

I a No. I—How to Build 4 Doerle Short ^Va^A Sets.lOc 

i a No. 2 — How to Make the Most Popular All'Wavc 
I 1- and 2-Tube Receivers.—...lOC 

I D No. 3—Alternating Current for Beginners.-.10c 

O No, 4—All About Aerials.loc 

I I am enclosing.c: the price of each book Is lOc 

I D 6«nd roe FREE Circular Hating 48 new lOc publics- 


I 


■ City 

I <“ 


. State . . I 

Coin or U. S. Stamp* accepUble.) Book* are sent 
poitpsid. 


Remember that each book has 32 paj^es 
and contains over 15,000 words. Each 
book has from 30 to 66 fine illustrations. 
rOSITIVELY THE GREATEST 10c 
VALUE IN RADIO BOOKS EVER OF¬ 
FERED TO THE rUBLiC, 

If you do not think that these books are 
worth the money asked for them, return 
them within 24 hours and your money 
will be instantly refunded. 


Send for our FREE circular listing 
48 new 10c Publications 


RADIO PUBLICATIONS 

J 99AHudsonSt.,NewYork,N. Y. 


THE LATEST RADIO 
EQUIPMENT 

(Continued from page 352) 

NEW TUBE AND SET TESTER IS 
VERITABLE SERVICE SHOP (1502) 

(Radio City Products Co.) 

H ere is a comprehensive multi-tester having 
30 ranges and functions. All types of tubes 
may be tested, with separate function and 
component iesU, under R.M.A. conditions. Meter 
is 2,000 ohni8, volt type. Free-reference selection 
of any tube ternniials. imlividualhj, for lilament 
tests. Hot leakage, open and short tests of all 
elements with neon indication up to 0.26-mei;. . 
includes hum test—the ultimate cathode-leakaKe 
test-—and noise test (for each element: standard 
jack is pnivided for earphone or amplifier con¬ 
nection). ijuick reference charts and a limited 
number of controls, speed tests. Both instriiment- 
and meter-fuse protection. Spare voltage taps 
and Circuits provide against obsolescence. Meter 
test of electrolytic condenser leakage; neon lamp 
test for paper and mica condensers. Condenser 
open an<l short test. Ranges; A.C. voltage, 
0*5-25-126-600*l,250 ; D.C. voltage, 0-5-25*125-500- 
1,250 ; ohm.-, 0*1 OO and 0*25.000; megohms. 0-2.5 
and 0-25: microamperes, 0-500; D.C. milliam- 
peres. 0-5-25-250 ; D.C. amperes, 0-2.6 and 0-25 
(permitting tests of vibrators of all types) ; 
decibels. -15 to -h 10. 

DIRECTIONAL CRYSTAL 
MICROPHONE (1503) 

(The Turner Co.) 

D ue TO rear pickup being greatly reduced. 

feedb;ick efTects have been considerably 
mininiize^l. in this new directional crystal micro¬ 
phone for ham use. Output level is ^55 db. 
Shockproof interior tloats insnle the ca>=;e. 

IMPROVED PLAYBACK NEEDLE 
(1504) 

(Recoton Corp.) 

D esigned for use on any material, including 
acetate, this new playback needle is said to 
result in a scratch level that is ’’lower than with 
any other needle” without loss of the high fre- 
<iuencies. Record wear is reduced. 


A.C.-D.C. METER (1505) 

[Million Radio and Television Labs.) 

T his - 20.000 ohms/volt (special high-torque 
movement) meter has built-in test leads: and 
switch control of the following ranges: 0-3-30- 
300-900 V.. A.C, and D.C. ; 0-60-300 microamiieres 
D,C. : 0-30-300-600 ma., D.C. ; 0-10.000 ohms. 
30 megs, (self-contained battery) ; direct-reading 
db. i*ower level scale. 


Vest Pocket Adding Machine j 

sturdy Steel Construction. Lifetime ^ 
Pocket Componlon. Adds, Subtracts, 
Mtlltlplles. Divides. Cnp.tclty. 990.- 
► 999.90. A rcnl machine—guaranteed 

a years. Send name and i*dilrc*s. ve 
ship linmedlalcly. On delivery, pay 
l»<itman S2.SO fplus few cents 
age). (Foreign countries »end cash.) I 
Your ntoney i>ack aft- 
I Nil er lO days trial if iio| 

F•ilv Bstisfied. Thousan.is 

' - of satiafled users. 

C Total Send for Sheclal Of* : 

money lo agents. I 

TAVELLA sales CO., 21 West Broadway, New York. N. Y. i 



CLASSIFIED ADVERTISEMENTS 

Advertisements in this section are Inserted at the 
cost of twflve cents Per word for each Insertion 
name, initials and address each count as one word. 
Cash aliould arrompany all classified adverUse- 
nienis unless Placed by a recognized advertising 
agenc>-. N<»| less tlian ten word* are nreepted. 
Advertising for the .lalL. 193H. issue should he 
received iiot later Than Saturday, Nov. «. 193*. 


DOGS 


PATENTS—TRADE MARKS 

All cases submitted given personal attention by 
members of the llrm. 

Form “fva'dence qf Conception” and 
inntruCtton.’< 

“’Now to K.-ftablh/i Yovr Rights”—Free 

LANCASTER. ALLWINE & ROMMEL 

Patent law offices 

436 Bowen Bldg. Wa.shington. D. C- 


TERRIKR3; AI. 1 SO Tin-L PUPS. SHIP ANYWHERE. 

Bob T nnn. Dnl lftS, Texas. ___ 

ELECTRICAL SUPPLIES 


llrNDREDS OF NEW, AU llAltP TO UET 

clectri.al Item.*:, replacement harts 

for free Wholesale catalog. AutoiXAver. 409 South Jlojiie 
I Ave.. ftiicagd. ____ 

RADIO 


STEFI. AND AEB.MINl’M CHASSTS S’-'‘/ji;:: 
Inets. Any size. Moles puiuhed as ordered. Send skeV’li 
for estimate. It. U. Lfi'ncli. 970 (‘amulos. Los Angeles. 
Calif. 

P]pnap Sau That 1 oi< Saw Jt in Rapio-Craft 


NOISELESS POTENTIOMETER— 
AT LAST! (1506) 

(International Resistance Co.) 

B y means of a spiral spring wire, positive 
and continuous electrical connection is ob¬ 
tained between the center terminal and the 
volume adjustment arm. Thanks to this replace¬ 
ment of slide and friction with solid, positive 
contact, there is no chance for noise to develop 
at this point where most control noises originate. 
This, together with the exclusive ’’knee action” 
S-finger element contact, is double assurance that 
these now controls arc e.xceptioiially quiet, and 
permanently bo. 


ANSWERS TO QUESTIONS ON 
EXRERIME.VT ,3 (sec page 3Ty) 

1. To supply A.C. voltage for the heaters or 
”A” supply, the original llO V. A.C. must be; 
(atepped-doten). 

2. To change A.C. to pulsating D.C, the cur¬ 
rent must be: (rectified). 

3. To smooth away the pulsations into pure 
D.C., the current must be: (filtered). 

4. Pulsating D.C. dilTers from A.C, because; 
fif never reverses its direction). 

5. The original output of any rectifier is; 
(pulsatitfg D,C.). 
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NO REASON 
YOU SHOUIONT PROFIT 
li R O M ^if2d 

FEATURED JN BERNSLEY'S 

Offidafftodjo SArviceH(iJtdil»ok 


1 


P ROFESS I ONv\L men like to leam new thines about 
<’<wnr! that rartln men art* 
of *vt*’^* «I-||. Thai IS Why (houi^anda 

OFFICIAL KAOIO SERVICE IfANDinooK Ii Ii.ik fh# 
h^«Trfp'r®TK«* '■‘‘‘lUirea—and many more 

«acke?jai^mm5M,JS?^*' ‘’•’y 

HCRC ARE The OUTSTANDING FEATURES 

®' Operatirtg Notea 

Ja Theory amt Analysjs 

P hervieJnE EcfUlpinent 4% staiidaryt and Sneelalized 
^cel^r J^toltatioi a A Modernlaatlon and C^nlrn’erston 
S"V? I Ecoin.mlc rrohiema «f the Ser\-ire 

III hundred topics covered 

—with IlluatmtionB and iihoto&rapha aplenty. 

It’* a text hook 
every radio Service 
Man neeils—It’s .n 
comiirehenaivc x*ol- 
ume nf 

Over IrOOO 
Pages 

Over IfOOO 
Illustrations 

It la sturdily bound 
to assure routfh 
usaffe—and It has 
an attractive, stiff 
linen cover wuh 
title stamped In 
Rold letters. Con. 
venicntly slzcd^ 
6 X t) inclies-.and 
weighs o V er t w o 
pounds. 
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PUBLICATIONS* 
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Now York, N. V, 
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Formulas and Recipes 

FOR THE PRACTICAL MAN 

CONTENTS OF BOOK 

1. Adhesives: Glues. Cements, Gum.s, Muci- 
lages. Lubricants, 2. Cleansing: Stain Removers, 
Paint Removers. Pleaches. Cleaning Fluids. 3. 
Metal Craft: Coloring. Oxydizing, Plating. Re¬ 
pairing, Welding, Polishes, Alloys. Solders, AmaU 
game. 4. Paints: Colors. Stains. Varnishes. Enam¬ 
els, Luminous Paint. Washable Paint : Paint- 
Removing, Waterproofing. Fireproofing. 5. Glas.M- 
Working: Cutting. Drilling. Baring, Bending, 
Blowing, Etching, Engraving. Frosting, Silver¬ 
ing, etc. 6. Wood-craft: Fillers. Fireproofing. 
Acitl-proofing, Waterproofing: Furniture Polishes, 
Finishes, etc. 7. Ink : Recipes, Eradicators, Ink 
Stain Removers: Special Inks; Colored. Indelible 
Sympathetic. Invisible, Hectograph. S. Photog¬ 
raphy: Developers, Emulsions, Fixers. Sensitizing. 
Toning. Printing, Photographic Paper, Blue¬ 
print Paper. 9. Antidotes for Poisons, Remedies 
lor Burns and Scalds. Disinfectants, First-Aid in 
Accidents, Emergency Remetlies, Home ^metlies. 
10. Preparation, Manipulation, Handling, Mixing, 
Measuring, Weighing, Filtering. Straining Solu¬ 
tions; List of Technical Substances; Emulsifying . 
Use of Hydrometer. Use of Thermometer: Tables 
of Weights and Measures. Decimal System, Use¬ 
ful Tables. 

Price 50 c Postpaid 

TUCHiVIKAX 

Division RC-1237 

558 W. WASHINGTON BLVD. CHICAGO* ILL. 


INTRODUCING— 

"AUDIO-SPECTRUM 

CONTROL" 

fCoiitinwcd from page 347) 

(1) For the ideal recreation of recorded audio 
signals, it is to be assumed that all deficiencies 
of the recording system will bo compensated-for 
during reproduction. Obviously a wide range of 
frequency control is re<iuire<] to neutralize all 
frequencies attenuated or accentuated during re¬ 
cording and playback. 

(2) Assuming for a moment that prt*sent 
recording systems are ideal, the fre<iuency re¬ 
sponse characteristics of microphones, speakers 
and other accessories still contribute frequency 
distort ion. 

(3) Further extension of our .•supposition that 
all auxiliary comiionents have attained an ideal 
state- of perfection, the problem of studio 
acoustics will still affect the freiiuency response 
of our ideal system. 

(4) Even if all studios were standardized 
acoustically, the physiological reaction of in¬ 
dividual listeners will not be alike. In fact, the 
response characteristics of each ear of an in¬ 
dividual listener will sometimes vary enough to 
offset all efforts exerted in the design of a flat- 
frequency-response audio system. 

(5) On top of all this, when one realize.^ that 
the response characteristic of the average ear 
is far from a straight line in nature (maximum 
sensitivity lies between 1,000 ami 5,000 cycles), 
it becomes readily apparent that some flexible 
method of controlling the fre<|Uoncy response 
charactcristic.s of our reproducing system is not 
only desirable but a practical necc'-.-«ity par¬ 
ticularly if pleasing roproductain is desired for 
all types of signal amplification under any local 
acoustic condition. 

Therefore, a desirable method of control 
should provide for the nccentuatiuu of a series 
of predetermined audio bands eath «>f Miflivient 
width so that additively they cover the entire 
audio range. As each band width would re<iuire 
a separate control, the spectrum should be 
divided into a minimum niiml>cr of biiml.-s. 

For simplicity of manipulation, a master coti- 
trol should bo incorporate<l so as to avoid the 
necessity of resetting all band controls for each 
different volume level. In operation the master 
volume control should have the same effect as 
(HiualJy increasing or decreasing all band controls. 

WIDE-RANGE THRESHOLD CONTROL 

As complete suppression of any one band 
would prove to be detrimental to quality repro¬ 
duction a wide-range thre.^hold control should 
be incorporated so ns to vary the minimum 
accentuation of all band controls. This feature 
i< particularly desirable if any unit in the 
audio system resonates at some fixed frequency. 
Proper adjustment nf the threshold control will 
prevent undue overload distortion at a given 
resonating frequency when the band control 
(in which the resonating frequency lies) is 
turned to maximum. 

As the car response varies mo.*st at b<ith ex¬ 
tremes of the hearing range it wa-? <Iecided to 
arbitrarily divide the audio baml into the follow¬ 
ing 3 sub-ranges; (1) Low Frequency (16-250 
cycles): (2) Middle Fre<i«oncy (250-5,000 

cycles) ; and (3) High Frequency (5,000-20,000 
cycles). This empirical division need not be 
followed, since any other ratio of divisam may be 
utilized depending upon the type of c<»nipensa- 
tion rc<iuired for any given condition. 


THE CIRCUIT IN A NUTSHELL 

Essentially, the audio spectrum control cir¬ 
cuit, as shown in heavy lines in Fig, 2A, splits 
the input signal into 4 branches. The first 3 
branches are fed through a "low-pas.s filter” 
(for low-frequency accentuation), a '^band-pass 
filter” (for middle-frequency accentuation), and 
a “high-pass filter” (for high-freiiuency accen¬ 
tuation). respectively. The remaining branch 
pa.-jses through a wide-range control, T.V., for 
controlling the operating threshold of nil band 
contnds. 

This type of circuit has the flLstinct advan¬ 
tage that it does not utilize “losser” circuits and 
that it does not utilize resonating-type accen¬ 
tuating circuits which have contnd over a 
limited and narrow audio band. Of course, the 
usual boominess, caused by the shock excitation 
of tuned resonating circuits, Ls absent. The 
ability of being able to add-to or accentuate 
(Continued om folloicing page) 
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(Corttinned from prccedinp page) 
any portion of the audio spectrum, and to main¬ 
tain that accentuation fiat within the sclecte<l 
portion of the A.F. range, brings a new type of 
fidelity control to the audio field. 

DESIGNING THE FILTERS 

The general design follows conventional en¬ 
gineering practice. In onler to attain a flat-line 
response curve, when all filter.s are in the cir¬ 
cuit, it is important that the slope of the cut-off 
characteristic of the filters complement each 
other. The following formulas are included only 
for the technician who wishes to design his own 
high-pass, low-pass, and hand-pass filter, shown 
in detail in Fig. 3, to cover any desired fre¬ 
quency range. 

Lo-Fass Filter, The fundamental circuit of the 
lo-pass filter is illustrate^l in Fig, 3A, The in¬ 
ductances arc determined by the following 
formula ; 


I,, =-hem ys 

.tF 

Inasmuch as the circuit employed is of the 
JT type, the valuo of the inductance above cal¬ 
culated. should bo divided by 2. The value of 
the shunt condensers may be found from the 
follow’ing formula ; 


VOLUME 7 

OFFICIAL RADIO SERVICE MANUAL 


jtFZ 

F“cut-ofT frequency 
C —capacity in farads 
L inductance in henrys 

Z ^ the iterative (That is. the same impedance 
is reflected from either end of the filter.) im¬ 
pedance of the filler 

Hi-Fass Filter. The hi-pagfi filter follows the 
same design principle anti is similar to the 
circuit shown in Figure 3U. The coinlenser ant! 
inductance values niay be found from the follow¬ 
ing formulas : 

Z 1 

1,2 — -henrys C| —- 

4a F 4.7 FC 
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Rand-Fass Filter. The circuit employed in tho 
band-pass filter is similar to the schematic 
shown in Fig. 3C- Constants for the various con- 
Llenscrs and inductanccH may be found from 
the following formulas: 


F" F' 


C» = 


4a(F' F")Z 


jt(F’-F') 


a ( K" F' ) Z 


F' lower cut-off frequency 
F" . higher cut-off freiiueiicy 


THE MIXER AND AMPLIFIER CIRCUITS 

It will be noted from the schematic circuit. 
Fig. 2. that the mixer arrangement provides 
for independently varying the level of the 
various .signals passing through their respective 
filtcr.s. The unlimited degree of flexibility offered 
by this type of audio spectrum control provides 
for the addition or subtraction of frciiuencics 
in any one or more cf the bands to any re¬ 
cording or other program passing through the 
amplifier. 

The circuit L>f the amplifier also follows con¬ 
ventional high-fidelity design. It will be noted 
that 2 microphones may be mixed with a phono 
pickup. The 2.position input preamplifier util¬ 
izes two fiJis which arc in turn fed into the 
6N7 mixer which supplies the ba:'.d-pas.s system 
with its signal energy. The two CNTs utiazed in 
the output of the filler feed the 6FG driver sshich 
utilizes a parallcl-resistancc-fecd plate circuit 
to keep ilirect current from the primary of the 
driver transformer. Inverse feedback is employed 
in the output stage in a conventional manner 
so as to reduce the output lium and distortion 
caused by resonance effects in the speaker load 
circuit. 
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NEW TUBES FOR THE RADIO EXPERIMENTER 

(Continued from pape 373) 


the “supervwory control tube" Bhown in Fig. D 
may be conticH^teO across the line and the 3rd 
Connection grounded. ;is shown in Fig. 2, to 
serve as protection to e<]uiprr)ent and operator 
in the event of surgc.'i e.NCcecling 300 V. 

The device consists of 3 graphite electrodes 
mounted in a gas-filled bulb. The tube may be 
used in place of the more familiar overload relays 
which retiuire re-setting. The protector tube will 
stand considerable overload, shunting the overload 
to ground, without being damaged. 

The capacity of this protector, as the char¬ 
acteristic data indicate, is 50 A. for 2 seconds. 
Under these conditions the bulb has a life of 
many severe discharges without change in char¬ 
acteristics. It is recommended that a resistor of 
60 ohms be placeil in series with the tube to 
prevent possible short-circuit of the sui>i>ly source 
through the tube when dLscharging any dis¬ 
turbance; also, fuse the line with 10 A. fuses 
as shown in the diagram. Characteristics follow: 

breakdown voltage. 300 to 500 V. 

Max. discharge (2-sec. periods), 50 A.; (10- 
min. periods), 7 A. 

Typical operating line voltage, A.C., r.m.s,, 
116 V. 

Average arc drop, 20 to 30 V., D.C. 

Max. short-circuit current at which tube will 
clear at first current zero, at 230 V., 10 A. : 
at 115 V., 15 A. 


♦Pressure-Indicating Tube: Type WL-762. 
perimenters who arc already dabbling in vacuum- 
tube work, or who plan to take up the study 
either in a school lab. or at home, will be in¬ 
terested to know about the means, illustrate<l in 
Fig. D, of obtaining indications of changes in 
atmospheric pressure electronically. 

The "pressure-indicating lube" consists essen¬ 
tially of a long platinum ribbon suitably mounted 
inside of a glass bulb. The tube is connecte<l by 
means of the usual tubing to the vacuum system 
in which measurements are desired and changes 
in the heat conductivity between the filament 
wire and the bulb to the atmosphere can be used 
to obtain readings indicating the amount of gas 
remaining in the exhaust system. 

One ciiTCuit in which this tube, together with 
a second, may bt used to particular advantage 
is shown in Fig. 3. The supply voltage (or cur¬ 
rent) must be kept absolutely constant. Meter 
M is a 0-10 ma. unit. Item II is a double-stack 
dry-disc rectifier; meter V monitors the output 
to obtain about 12 V. Meter M may be calibraUnl 
to read atmospheric pressure directly (for in¬ 
stance, down to 1 micron). 

The principle of operation of this tube is in¬ 
teresting. At atmospheric pri'ssure there is a 
definite rate of cooling of the heated filament by 


the particles of air which carry the heat from 
filament to the bulb. As the amount of air in 
the tube i.s reduced the rate of conduction of hejit 
from the filament to the bulb decreases, resulting 
in an increase in filament temperature. Hence 
the resistance of the filament increases, causing 
the current in the filament circuit to decrease. 
The increase in resistance continues as the 
vacuum conditions are improved or as the air 
pressure and conseriuently the number of mole¬ 
cules of air are decreased. The same phenomenon 
occurs if the tube is used in measuring pressure 
conditions of gases other than air. 

B;ise connections are- shown in Fig. 1 ; the 
operating current range is approx. 0 to 0.3-A. 

ULTRA-SHORTWAVE TUBE 

tl.-H.F. Iligh-Mu and High-Vacuum Trans¬ 
mitting Triode; K.F. Amplifier, Oscillator and 
Class H .Modulator: Type 833. A minimum amount 
of insulation within the tube, low internal lead 
inductances, and a post terminal construction 
which makes ba.ses unnecessary, are features 
that enable the new type 833 tube to develop 
high power on 30 to 100 megacycles (10 meters 
lo 6 meter.'!). 

As a result of its construction, the 833 provides 
high plate efficiency at moderate voltages. For 
example, it is capable of giving in broailcast 
service a carrier output of 635 W. fit 2,600 V. 
On the plate, ami with this cjirrier output, can 
be modulatoil 100%. In other services, such a.s 
police transmitters, diathermy apparatus, avia¬ 
tion transmitters, and experitnental ultrn-hiyh 
fretjuenci/ transniittcra (for experiments with 
radio-controlle<l e<iuipnient, etc.), the 833 also 
provides excellent efficiency, 

Terminal connections arc shown in Fig. 1. 

(Data courtesy KC,\ Radiotron.) 

RECTIFIER TUBE 

* Mercury-Vapor Rectifier; Type 2-RA-I5. This 
heavy-duty rectifier is designed to deliver very 
high values of pulsating flirect current: it is 
thus suitable on n bench "A" supply for te.'^ting 
radio sets without resorting to a storage battery 
for filament D.C. It also may be used to supply 
D.C. for energizing field coils in high-grade P.A. 
8>*stems. Tube life is about 2,000 operating hours. 
Characteristics follow: 

Filament voltage. 2.5 ; current, 16 A. ; heating 
time. 2 to 3 mins. 

D.C. average output. 15 A. ; crest, 45 A. 

Arc drop, 5 to 8 V. 

Pick-up voltage. 8 to 11 V. 

D.C. output voltage, 60 (max.) ; D.C. crest 
inverse voltage. 200 V. (max.). 

•Names of manufacturers will be supplied upon 
receipt of a stamped and self-addressed envelope. 
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home course in Touch Typing. Also FREE, a 
handsome, sturdy carrying case. No Obligation, 
Mail coupon for full details— NOW 
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Fig. £. Unit using ultra-violet photocell. 


INTRODUCING "A.S.C." 

(Continued from preredinp pnpo) 

THE POWER SUPPLY 

In order to minimize any inductive hum 
pick-up elTccts. between the power supply and 
the band-pass filter units, a separate power pack 
is utilized. It will be noted from a casual ob¬ 
servation of the power supply circuit. Fig. 21), 
that a stabilized voltage supply system is em¬ 
ployed in order to insure constant screen-grid 
voltage to the beam-type power output tubes. 
This feature eliminates screen-grid circuit dis¬ 
tortion. and assures the full 32-watt output 
with less than 2'f total harmonic content. An 
output of 40 watts is easily attained. 

By following the same general design prin¬ 
ciples. a 60-waU class AB amplifier may also 
he constructed utilizing tho same band-pass 
liltcr circuit principles. 

The author will be pleased to help any Radio- 
Craft reader to own an amplifier of this type. 
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The man who enrolls for 
an I.C.S. Radio Course 
learns radio thoroughly, 
completely, practically. 
When he earns his diplo¬ 
ma he will KNOW radio. 
We are not content 
merely to teach the prin¬ 
ciples of radio, we want 
to show our students how 
to apply that training in 
practical, every-day, ra¬ 
dio service work. We want 
them to make good, to 
make money, to be suc¬ 
cessful radio experts. 
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ELECTKICAL OCCUPATIONS, by Lee M. Kline- 
feltrr. Pnlilishcd by E. P. Dutton & Co.. Inc., 
New York. Size, 5'/i x ins.. 227 paRes. about 
70 illustrations. Price $2. 

Thi.s, :is the author states, is an excellent snr- 
ve.v of the vocational opiiortunilics for boys in 
the electrical field. Valuable information is Riven 
as to the roouircments, and the pros|>ects as to 
salaries, chances of promotion, etc., concerninB 
the follow inB occupations: electrical enRineers, 
power station operators, electricians, electrical 
draftsmen, battery men. motion picture opera¬ 
tors. ra^llo Service Men. ship radio operators, 
hroatlcast r.olio operators, naval electricians, 
,'irmy specialists, tolcRraphcrs. telephone men. 
and electric welders. Althouph failinR completely 
to mention the possibilities in the important fields 
of electronics anti public aildrcss. jind althouBh 
toiichinR incompletely on the remaininp phases 
of radio, the book is stronRly recommended to 
every younR man with leaninRs towiii'd thinRS 
electrical, as the first real down-to-earth electro- 
vocational book. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Bo« 66T6-D, Scranton, Panna. 

Explain fully about your couraa In tha aubioot 
marked X: 

□ Radio 

□ Expcaimemtal Televisiom 

□ Sound Technicians 

□ Aviation Section or Radio Opeaatinq 


STATEMENT OF THE OWNERSHIP. MAN- 
AGEMENT, CIRCULATION, ETC.. RE(IU1RED i 
BY THE ACTS OF CONGRESS OF AUGUST ' 
21, liH2. AND MARCH, 3 11*33. | 

Of RADIO-CKAFT. puhli.she<l monthly at | 
SpriiiRfielil, Mass., for October 1. 1937. i 

State of New York \ 

County of New York/ 

Before me. a Notary Public in and for the 
State and county aforesaid, personally appeared i 
H. Gernsback. who. bavinB been duly sworn | 
accordinB to law, dehoses and says that be is 
the editor of liadio-Craft and that the followinB j 
is. to the best of his kiiowledBe und belief, a true 
statement uf the ownership, manaBement (and I 
if a daily paper, the circulation), etc., of the i 
aforesaid publication for the ilate shown in the 
above caption, required by the Act of AuBust 24, 
1912 ami as amendeil by the Act of March 3. 
1933. embodied in section 537. Postal Laws and 
Regulations, printed on the reverse of this form, 
to w't: 

1. That the names and addresses of the pub¬ 
lisher. editor. manaBinR editor, and business 
manaRers arc: Publisher. Radcraft Publications, 
Inc.. 99 Hudson St.. New York. N. Y]. ; Kditor. K. 
Oernshack. 99 Hudson St.. New York, N. i.: 
ManaRinB Editor. R. D. W;uihburne. 99 Hudson 
St.. New York. N. Y. ; Business ManaRers. none. 

2. That the owner is: (If owned by a con>ora- 
tion. its name and address must be stated and 
also immediatclv thereunder the names and ad- 
(Ircsses of stockholders owninR or holdinR one 
per cent or more of total amount of stock. If not 

I owned by a corooratioii, the names and ad¬ 
dresses of the individual owners must be Riven. 

If owned by a firm, company, or other uniiicor- I 
I porated concern, its name and address, as well 
ns those of each individual member, must be 
piveTi.l Rndernft Publications. Inc.. 99 Hudson 
* St,. New York. N. Y.; H. Gernsback. 99 Hudson 
' St.. New York, N. Y'. 

j 3. That the known bondholders, mortRaRees, 

I and other security holders owiiinR or holdinR I 
per cent or more of total amount of bonds, 
mortRaBcs. or other securities are: (if there are 
none, “^o stnt''.) None. . . 

; 4. That the twm naraRi nnhs next nlxive. Rivinp 

1 tb« mmes of the owners, stockholders, and 
j spcnritv bob’ers. if any. contain not only the 
li'^t of stockholders and security holders as they 
appear upon the Itooks of the company but also, 
in ca.ses where the stockholder or security holder 
appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee 
is jictinR, is Riven : also that the said two p:ira- 
Rraphs contain statements embracinR iiffiant s full 
knowledRe jmd belief as to the circumstances am! 
conditions under which 8tockho!iler.s nml security 
holders who do not apnear upon the books of the 
company as trustees, hold sUick atul securities in 
a cap.acity other than that of a bona fiile owner . 
and this affiant has no reason to belike that any 
other person, association, or wrporation has any 
interest ilirect or intlirect in the said iitock. 
bonds, or other securities th.-vn as so stateil by 

him. r e \ 

.•S- That the average number of copies of enCIi 
issue of this publication sold or distributed. 
throiiRh the mails or otherwise. t<? paid sub¬ 
scribers ilurinR the twelve months preccdiiiR the 

date shown above is..' ‘ i' '•».i 

(This information is re<|uircd from daily pub¬ 
lications only. I 

H. GERNSBACK. Publisher. 

Sworn to and subscribed before nie this 30th 
day of Sept., 1937. 

MAURICE COYNE. Notary Public. 
Notary Public. N. Y. Co. No. 500 

(My commission e.xpires March 30, 1938.) 

Please Say That You Saw It in Radio-Craft 


ADVERTISERS’ INDEX 


Arro Tool & Die tVorks . 381 

Aerovox i uriM>r;itioii . 372 

.Vki ad Produi ti Comhiim ... .371 

.Vllicd Uadlo CoriHiralhm. 3(»3 

Ameiti'un Red i'ro>s.3T5 

Amt-rir:iii Television Institute. Inc . ...,371 

.\iii]<lllier Co. of AiiierkM. 376 

.\rrow .S les CorDor^tloii. «t74 

.Vuuniowcr . 378 


I'.irnliarh Ihidlo l ompnny. 379 

Tlic brush UeveloiJinciu Company. 381 

I.Uiatcin-.VliUlebce Cooipuiiy. 37a 


riiiaudiutritph rorporfiiion . 370 

IVntiul Kudin lAilHtralnrlcs . . . .368 

I.KsItU'd .<iTtIon . 380 

1 iitieiii:il Ciihrm. Inc . ,370 

t orneil - Uuhilier CnritorHtIuii . 379 

i oyiic flcelriral School.323 


Flectiiral Salviige Conuiiiii.v. 360 

Kleiironle IToduel: Comi'uiiy. 3G0 

Electronic I’ublijililiu; Coiupmiy . 361 


OA-O Genuine MajCitlc RefrlRcrutor 

and Itiidio I’art'i Service . 3.*tl 

GuiUcts Mu>:;i/iiit'. . 3S3 

Identoiie Kail in Cixniiany . 375 

Greiipurk Cotniuny . 377 


llammarlund -’'IfK. Company., 
lb tirade Sylvnnia Gorporsiiou). 


.nr>8 

.362 


litiPerlal Motlel Coni|iany . . 3T8 

hitcrnadfiiial Correspondemo Sr bool: . 381 
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Kenyon Traiisronnor 0)nii»aii>. Inc.. 
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iilncuin EnelaceitiiK School.'378 
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Metal Ca«t Producis Company.871 
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Nlodell .3ba 
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.National lladio ln!>Mtulc. 321 

Xatliiiial Schools.376 

.N.ithirlal t'nloii KadlO Corii . 373 

New ideas Magazine.376 


Tlie l‘lan Shop.375 
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Itadio r«»rporailon of America. 

itCA IU5.illuteA. Iiu . 

U( A .M:>nur.u-ttiriii^ Conibiiny. ine. ... 

Kadio Circular I'l’tiihany . 

Kadio <’II,\ I’ll duct- Company. 

Itadiu I’ublicaliiui.x .. 

K dU» .'Service lii.>itltiite . 
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K. lin Training A»»<*c. of Atuerir,i. • 

K.‘.l.dck Company. . 

Kiiyiluxwi lT^Kluctlon Corp . 

Iteadiite Meter Works. . . . . 

Kecoioii Corporation. . 

HemliiKton Kand. Inc . 

.luhii K. Kldcr. 


.Pack Cover 
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Solar ManufactiirbiR rompany. 
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Standard Transfo iner Cerp . 

Suiierlor Instriinieiit Company . ; 

Supreme lii.^trniuenU Corporation... Inside r rout 4.a>\cr 

T 

Tavella Sales Company . 

Twbnifax . yCJ 

375 


Teleplex (Aimp.iiiy .. 

William A. Tli-.iiiai Company . ; 1 roT;.;. 

Trlplett Elect. Instr. Co . I nslUe Rack Co\ ej^ 

The Turner Company . 
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(While every precaution i" taken to insure 
accuracy, wc cannot Ruavantee uRainst the 
possibility of an occasional chnuKc or omis¬ 
sion in the preparation of this index;) 


\ 

% 






















































































25.000 OHMS PER VOLT 


Modern Design 
for Quick 
Accurate Set 


Testing 


• D.C. Voits at 25,000 Ohms per Volt 
A.C. Volts at 1,000 Ohms per Volt 
Reads to 2000 Volts A.C. and D.C. 
in 6 Ranges. 

• Resistance Measurements to 20 
Megohms. 

• Condenser Tester to 30 Mfds. 

• 50 Microamperes to 20 Amperes in 
9 Ranges. 

• Free Point Tester 

• Incorporates Exclusive Plug-in 
Type Copper Oxide Rectifier. 

• New Single Zero Adjustment for 
Ohmmeter. 

• All A.C. Operated—No Batteries 
Used 


Triplett’s new I^eLuxe Set Tester 
incorporates the very latest fea¬ 
tures. Ultra high class and pro¬ 
fessional appearance. Durable 
etched panel—natural silver 
background with sunken black 
lettering. Control knobs and 
other fittings are finished in red. 
The exclusive plug-in type cop¬ 
per oxide rectifier is the ap- 


Modcl 

1601 

$45-33 

In Metal 
Case 


proved, most accurate method 
for rectification, with the newly 
added advantage of easy replace¬ 
ment due to accidental damage 
or overloading. Replaces as easily 
as removing an ordinary fuse. In 
leatherette case, as shown, 

$49.33. 



TRIPLETT’S NEW 
DE LUXE LINE OF 
RADIO TESTERS 
Sets A 

^*Hew High” 
In Accuracy, 
Appearance and 
Practicability 


Other De Luxe Items 

Model I fiOfl Oscilloscop? . . . 

With 2" screen ... Exclusive Triplett turret tyi>e tube 
moll 111 ink'. Linciir Sweep 15 to 20.000 Cycles . . . . 
Complete with tubes an«l instruct ions ... In metal 
Case SI7.00 

.Model 16^0 .... OutstamlinfT Signal Generator for 
extreme accurjicy .... Zero Icaknj'e .... 100 K.C. lo 
M,C. in six ranges .... Complete .... In Metal 
Case S 15.00 

.Model I6.TI .... Samo as 1630 hut in a<]<lition incor¬ 
porates electronic frequency mo4luliition .... In Metal 
Case S65.00 

.Model 1670 . . . . Vibrator Tester ... Completely 
tests all vibrators under actual performance condi¬ 
tions .... In Metal Case $24.00 

All DoKuxe Tester* in two case styles: Sturdv metal 
with black wrinkle finish. 1 1 VV'x 7'^" x I Leather¬ 
ette coverfxl case has removable cover ami compartment 
for accessories, size irii/'*" x 12" x «-%"■ 



J THE T KIP LETT ELECTKICAL INSTKLMENT CO. 

I 1612 llarmtui Ave., IliufTtnn, Ohio 

j lMea.se scn<l me more information oi)-Model 1601 ; 

, Model 1690:--Model 1630: Model 1631 . Model 

I 1670.-1 am also intereste«l in-. 

I 

■ KI 

I Name . 

I 

■ .Address . 


I City.State , ! 

1.....-............ J 



































RCA All The Way 



RCA engineers have continuous practi¬ 
cal experience in every branch of radio. 
Through the National Broadcasting 
Company, RCA creates and broadcasts 
the majority of network programs. 
Through Victor, RCA has the benefit 
of 39 years* leadership in sound pro¬ 


duction. RCAenginccring,NBCbroad- 
cast skill, Victor mastery of tone are 
combined in every RCA product. This 
complete radio and sound experience— 
KCA All the Way—means better qual¬ 
ity-wore for your money! Let the 
RCA trademark be your buying guide! 


RCA Radio and Sound Products 
Give You More for Your Money 


For commercial sound equipment-BUY RCA ! 

For all types of commercial sound equipment— 
from tiny lapel microphones to giant sound systems 
—your best bet is RCA. 

rnrri Send today for 
I IiLLb youfcopy of tfie 
new 36-page illustrated 
sound catalog "Sound by 
RCA"wlncb contains pic¬ 
tures of KCA’s varied types 
of sound equipment and 
complete information 
about the entire line. This 
catalog has been prepared 
especially for you — and is 
available without cost or 
obligation. Send your re¬ 
quest to your nearest KCA 
Commercial Sound Dis¬ 
tributor, or write direct to 
Camden, New Jersey. 



For radio tubes—BUY RCA! 

300,000,000 RCA radio tubes have been bought 
by radio usQts^ proof of RCA quality. 

The '' orld’s finest radio tubes bear the RCA trademark.This 
is proved by the fact that more RCA tubes have been sold 
than any other kind. In every type of radio and sound equip¬ 
ment RCA tulles are used. Radio manufacturers buy millions 
of these tubes each year for use in their instruments. 

\\ hy are RCA tubes used so extensively? There is only 
one answer. They offer better quality, better performance. 
Replace the weak tubes in your radio set with new RCA 
radio tubes. They give old radios new pep and power— 
bring listeners a new thrill. 

for radio tubes, it pays to go R(A All the Way. First in 
iMetal—Foremost in Glass—Finest in Tone. 


nCm ^OUMO UCTMMi 

RCA MANUFACTURING COw 

tAmatu ^ 


For antenna systems—BUY RCA! 
RCA»^!^ic Wave Antenna System Reduces Noise 
—cfperates up to 16 radios at one time. 




395 


IS 


the name and 
price of this fine, 
new RCA Antenna System. 





Lveryone can afford the new 
RCA 395 Antenna System. 

Comes completely assembled and soldered. Is easily installed. 
Covers wide frequency range—l40 to 23,000 kilocycles. Is 
doublet type —affording efficient pick-up. Stock No. 39^- 

Ofily $ 3.95 

RCA preieuts the Key**et*ery Sumlay, 

2 to y dl., E. S. T., on NUC litne Netu ork. 






With this outstanding new antenna, noise is greatly reduced 
on bo(h standard and international short wave bands from 
530 to 23,000 kilocycles. Easy installation is another of its 
many fine features. Magic W ave Antenna, Stock No. 9812, 
is completely assembled and soldered at the factory. Comes 
to you complete, ready to install. List price S6.95. 


THE RADIO CORPORATION OF AMERICA 


RADIO CITY, NEW YORK 


RCA Manufacturing Company, Inc. 
RCA Communications, Inc. 


RCA Institutes, Inc. 

Radiomarine Corporation of America 


National Broadcasting Company 









